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The  Budget 

{Fiscal  Year  1941} 


The    President's    Budget,   as    submitted    to    the 

Congress,  suggested  appropriations  totaling  $45,- 
019,600  for  the  Bureau  of  Reclamation  for  the  1941 
fiscal  year,  which  includes  the  period  from  July  1, 
1940,  to  June  30,  1941.  A  summary  of  the  Budget 
proposals  follows: 

ESTIMATES  OF  APPROPRIATION 
Fhcal  Year  1941 

General  Public  Works  Progr  \m 

Budget 

Reclamation  fund:  Allowance!. 

Colorado-Big  Thompson  project,  Colorado  $2,000,000 

Pine  River  project,  Colorado .  200,000 

Uncompahgre  project,  Colorado  75,000 

Boise  project,  Idaho    .  .  700,000 

Sun  River  project,  Montana  50,000 

Carlsbad  project,  New   Mexico  50,000 

Rio  Grande  project.  New  Mexico  72,000 

Deschutes  project,  Oregon      . ,  400,000 

Provo  River  project,  Utah  750,000 

Yakima  project,  Washington        .  500,000 

Kendrick  project,  Wyoming  500,000 

Riverton  project,  Wyoming                     200,000 

Shoshone  project,  Wyoming  350,000 

General  investigations  300,000 

Administrative  expenses  750,000 

Total,  Reclamation  fund  6     s'7,000 
Advances  to  Colorado  River  Dam  fund: 

Boulder  Canyon  project 4,000,000 

All -American  Canal               1,000,000 


Reclamation  fund — Continued  Budget 

Operation  and  maintenance:  Allowances 

District  of  Columbia,  salaries  and  expenses      .  .  $150,000 

Examination  and  inspection 5,000 

Yuma  project,  Arizona .  .                                ....  70,000 

Boise  project,  Idaho  65,000 

Minidoka  project,  Idaho  11,600 

Buffalo  Rapids  project,  Montana  25,000 

Rio  Grande  project,  New  Mexico  30,000 

Owyhee  project,  Oregon                  115,000 

Klamath  project,  Oregon-California  68,000 

Yakima  project,  Washington 250,000 

Kendrick  project,  Wyoming  0 

Riverton  project,  Wyoming  45,000 

Shoshone  project,  Wyoming  13,000 

Second  an  projects 25,000 

Operation  and  maintenance  administration  35,000 


907.600 

General  fund ; 

Colorado  River  front  work  and  levee  system  15,000 

General  fund: 
Construction: 

Parker  Dam  power,  Arizona-California        ,  .  .  .  3,500,000 

Central  Valley  project,  California ..  .  16,000,000 

Grand  Coulee  Dam  project,  Washington 12,000,000 

Administrative  expenses    700,000 

Total                                                                       .  32,200,000 

Grand  total,  construction 44,097,000 

Grand  total  for  Bureau  of  Reclamation 45,019,600 
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The  Domestic  Sugar  Problem 

By  CHARLES  M.  KEARNEY,  President,  National  Beet  Growers'  Association  1 


THE  topic  you  have  asked  me  to  discuss  is 
The  Domestic  Sugar  Problem.  I  might  ask, 
which  one?  The  problems  are  many  and 
varied.  The  outstanding  problem  of  our 
sugar  beet  farmers  is,  How  can  I  meet  the 
interest  and  principal  due  on  my  obligations 
to  creditors,  pay  my  current  grocery  and  store 
bills,  educate  and  clothe  my  children,  and.  in 
general,  maintain  a  1930  and  1940  American 
living  standard  for  my  family V  But  I  shall 
discuss  a  phase  of  the  problem  pertaining 
to  western  reclamation. 

Of  course,  the  first  problem  that  the  pio 
neer  irrigator  faces  is  the  problem  of  getting 
water  to  bis  land  in  sufficient  quantities  for 
the  production  of  satisfactory  crops.  How- 
ever, after  this  has  been  done,  be  soon  dis- 
covers that  his  troubles  are  not  over,  for 
he  must  then  grow  crops  which  will  provide 
sufficient  revenue  to  take  care  of  the  over- 
head expenses  that  are  inherent  in  irrigated 
agriculture.  The  standard  crops  will  not  do 
the  job,  and  through  a  process  of  trial  and 
error,  the  sugar  beet  crop  has  been  found  to 
lie  ;i  major  crop  grown  in  the  temperate  zone 
of  the  United  States  that  makes  possible  the 
solvency  of  western  irrigated  agriculture.  It 
is  proper  that  at  any  meeting  of  the  National 
Reclamation  Association  the  sugar  beet  crop 
should  have  a  part,  and  I  am  most  pleased 
that  at  this  particular  meeting  you  have 
given  it  so  much  time  on  your  program. 

Those  projects  where  the  sugar-beet  crop 
is  already  established  are  naturally  anxious 
to  protect  that  crop  and  to  insure  its  future 
prosperity,  while  those  newer  projects,  where 
the  industry  has  not  yet  been  established,  are 
anxious  to  secure  its  establishment.  At  this 
particular  time  I  am  president  of  the  Na- 
tional Beet  Growers  Association,  which  is 
composed  of  some  32,000  beet  growers  living 
in  our  irrigated  valleys  from  the  Pacific- 
coast  to  the  Missouri  River,  in  which  terri- 
tory is  grown  more  than  SO  percent  of  the 
beet  sugar  produced  in  the  United  States. 
The  efforts  of  this  association   have  always 


1  Address  delivered  before  the  National  Reclama- 
tion Association  at  Denver.  November  16.  1939. 


been  directed  to  the  end  of  helping  the  sugar- 
beet  industry.  We  have  tried  in  every  pos- 
sible way  to  cooperate  with  all  of  the  other 
interests  whose  purpose  has  been  the  same 
as  ours,  namely,  the  building  up  of  a  sound 
and  profitable  sugar-beet  industry  in  the 
United  States  and.  through  that  industry,  the 
building  up  of  our  western  irrigated  agri- 
cultural economy. 


Notes 

Cover:  Lake  Chelan,  Washington 

Proceedings  of  the  National  Reclamation 
Association  and  other  addresses  were  car- 
ried in  the  December  1939  issue  of  The 
Reclamation  Era. 


The  industry  has  shown  a  continual  growth — 
sometimes  fast,  sometimes  slow.  At  the 
beginning  of  the  World  War  in  1914,  about 
600,000  ions  df  beel  sugar  were  produced  in 
the  United  States,  while  the  crop  of  1039  is 
estimated  at  1,650,000  tons  sugar  raw  value. 
Approximately  1,000,000  acres  were  devoted 
to  growing  sugar  beets  in  1939.  The  growing 
of  this  sugar-beet  acreage  resulted  in  the 
employment  of  many  thousands  more  workers 
in  growing  the  crop  than  would  have  been 
used  if  other  crops  had  been  grown  on  the 
same  acreage.  Thousands  of  men  were  em- 
ployed in  the  beet-sugar  factories  of  the  land 
during  the  sugar-making  campaign.  Rail- 
roads and  trucks  were  busy  hauling  the  heels 
and  sugar,  and  workers  in, coal  mines,  lime 
quarries,  and  cotton  fields  and  factories  of  the 
South  had  employment  because  of  the  Amer- 
ican beet -sugar  industry. 

Governmental  Protection 

Many  times  I  have  been  asked,  Why  does 
the  American  beef-sugar  industry  need  gov- 
ernmental protection?     My  answer  has  been, 


"In  older  to  protect  farmers  and  workers 
therein  so  thai  they  may  maintain  American 
standards  of  living."  The  sugar  that  comes 
into  the  American  market  in  competition  with 
continental-grown  beet  sugar  is  largely  pro- 
duced under  tropical  conditions,  where  daily 
wages  are  but  a  fraction  of  what  the  Amer- 
ican beet  farmer  and  manufacturer  pay.  In 
fact,  a  study  of  relative  daily  wages  paid  in 
one  of  the  large  producing  areas  that  fur- 
nishes a  good  portion  of  the  American  supply 
of  sugar  would  indicate  that  these  wages 
were  not  more  than  one-fourth  of  what  is 
paid  in  the  American  beet-sugar  industry, 
both  farm  and  factory. 

Some  have  charged  the  American  beet  sugar 
industry  with  being  inefficient.  I  have  always 
resented  thai  accusation.  I  challenge  anyone 
to  name  any  major  crop  produced  in  the  tem- 
perate zone  that  produces  more  human  food 
per  acre  than  sugar  beets.  I  think  it  can  also 
be  truthfully  stated  that  the  American  farmers 
and  workers  in  the  Held  and  workers  in  the 
factory  produce  more  sugar  per  unit  of  time 
than  anywhere  else  in  the  world.  If  we  then 
consider  the  definition  of  efficiency  to  be  that 
scheme  which  produces  a  unit  of  product  with 
a  minimum  expenditure  of  human  labor,  the 
American  beet  sugar  industry  is  the  most 
efficient  industry  in  the  sugar-producing  world. 
The  governmental  protection  afforded  the 
American  sugar  industry  is  not  to  protect  an 
inefficient  industry,  but  il  is  a  part  of  an  his- 
toric and  sound  policy  having  for  its  main  ob- 
jective the  stabilizing  of  the  industry  so  that 
fair  profits  will  be  returned  to  farmers, 
workers,  and  the  industry  for  services 
rendered. 

1  taring  most  of  the  history  of  I  he  beet-suga  r 
industry,  this  governmental  protection  took 
the  form  of  a  protective  tariff.  Since  1934  to 
the  present  ti the  industry  has  been  operat- 
ing with  nominal  tariff  protection  and  under 
a  quota  system  which  prorated  to  the  various 
sugar-producing  areas  a  certain  definite  por- 
tion of  the  American  sugar  market.  It  was 
expected  thai  Ibis  quota  plan  would  prevent 
an  oversupply  of  sugar  being  brought  into  the 
American  market  and  thereby  maintain  prices, 
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which  would  make  it  possible  for  American 
heel  mowers  am!  the  industry  to  continue 
operation  and  at  the  same  time  pay  the 
relatively  hiph  wages  that  are  necessary  under 
our  American  scheme  of  things.  Our  associa- 
tion hail  a  pari  in  helping  frame  this  type  of 
legisla  t  ion. 

Operation    of   Siiyiir   Act    of    tH.il 

'1'he  enactment  of  legislation  frequently  re- 
sults in  a  compromise  between  the  views  of 
the  different  parties  interested.  This  was 
true  of  the  Sugar  Act  of  1937.  We  were  not 
entirely  satisfied  with  the  provisions  of  that 
act.  Imt  we  did  feel  that  it  held  out  hope,  if 
sympathetically  administered,  of  at  least 
maintaining  the  domestic  sugar  industry  in 
a  reasonably  profitable  condition.  Sugar 
farmers  have  expressed  dissatisfaction  and 
disappointment  with  the  administration  of 
Hie  sugar  act  and  with  the  actual  results  that 
have  been  attained.  Consumptive  estimates 
have  been  made  at  such  levels  that  prices  of 
sugar  during  the  past  2  years  have  been  at 
a  very  low  level.  As  you  know,  under  the 
Sugar  Ad  of  1937  a  processing  tax  of  ap- 
proximately .".:!'•_.  cents  per  hundred  pounds  of 
sugar  is  collected  mi  each  bag  of  sugar  sold 
in  the  United  Slates,  and  a  part  of  the  funds 
so  collected  has  been  paid  to  sugar  farmers 
for  their  cooperation  in  the  program.  In  1932 
sugar  reached  the  lowest  retail  price  in  our 
history,  when  it  sold  to  consumers  at  an  aver- 
age of  o  cents  per  pound.  In  the  months  of 
February.  March,  and  April  1939,  in  spite  of 
fhe  fact  that  there  was  a  53  Ms-mil  process- 
ing tax  on  sugar  and  a  sugar  control  pro- 
gram being  administered  by  the  Secretary  of 
Agriculture,  the  retail  price  to  consumers  in 
the  United  Slates  was  .1.1  cents  per  pound,  or 
just  one-tenth  cent  per  pound  above  the  nil- 
time  loir  price.  There  is  hut  one  other  coun- 
try where  shoes  are  worn  on  week  days  with 
a  comparably  low  price  on  sugar. 

With  the  unjustifiably  low  sugar  prices  pre- 
vailing, disappointingly  low  returns  have  been 
received  by  our  farmers  for  their  sugar  heels. 
Initial  payments  made  to  our  growers  on 
their  1939  crop  of  sugar  heels  have  been  dis- 
appointing and  discouraging  throughout  the 
West,  how  sugar  prices  and  the  uncertain- 
lies  in  the  future  sugar  situation  probably 
brought  this  about.  Under  terms  of  grower- 
processor  purchase  contracts  sugar  prices  and 
sugar  1 t    prices  are  directly  connected. 

The  Sugar  Act  of  1937  expires  next  year, 
and  it  will  he  necessary  for  new  sugar  legis- 
lation to  be  passed  by  the  incoming  Congress. 
1  d i  know  what  form  thai  sugar  legisla- 
tion will  take,  nor  am  I  prepared  to  advocate 
what  form  it  should  lake.  With  the  un- 
certainties of  the  world  situation,  the  removal 
of  the  quotas  on  September  11  by  ['residential 
proclamation,  and  the  consideration  of  re- 
duction in  the  Cuban  tariff,  the  various 
interests  have  been  unable  to  crystallize  their 
thinking  and  to  cone  to  a  definite  conclusion 
as  to  what   should  he  done.      1  am  hopeful  thai 


in  the  next  month  or  two  this  crystallization 
will  come  about  and  that  we  shall  be  able 
to  present  to  our  representatives  in  Congress 
a  program  that  will  assure  a  sound  and  pros- 
perous   American    beet    sugar    industry. 

I  Di  porta  nee  of   the  Sugar  Beet 

I  shall  close  this  discussion  by  briefly 
summarizing  some  of  the  reasons  why  we 
must  maintain  and  expand  the  highly  im- 
portant sugar  heel  industry  in  our  western 
irrigated  valleys. 

1.  Without  the  sugar  beet  industry  and 
the  corollary  livestock  feeding  industry,  the 
present  population  and  social  and  educational 


standards  of  the  West  cannot  he  mainrainet 
most   certainly    not    increased. 

2.  There  is  no  other  crop  that  can  he  ~ul 
stituted   for  sugar  beets. 

.'!.  The  sugar  beet  industry  uses  more  lain 
than  any  other  major  agricultural  produi 
grown  on  a  commensurate  acreage  in  rl 
United    States. 

4.  The  average  gross  return  for  sugar  hoc 
in  Nebraska  in  1936  was  $66.47,  in  Ut8 
$80.90,  and  in  Colorado  $74.67.  This  does  m 
include  value  of  fops.  Average  gross  retm 
from  grains  and  other  large  scale  crops  w; 
less  than  $211  per  acre.  None  of  these  r 
turns  yielded  satisfactory  profits,  but  they  a 
illuminating. 


Grand   Coulee   Dam,  Columbia  Basin   project,   Washington.     Eight   million   cub 
yards  of  concrete  had  been  placed  in  the  dam  on  November  1,  1939,  representin 
four-fifths  of  the  entire  bulk  to  be  contained  in  the  structure  upon  completion 
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5.  In  the  number  of  the  agricultural  popu- 
ation  sustained  per  acre  the  sugar  beel 
States  compare  quite  favorably  with  other 
iugar  producing  areas  of  the  world.  Sugar 
ieel  lands  serve  the  related  agricultural 
lopulation  in  far  greater  measure  than  do  the 
:orresponding   lands   in  other  areas. 

G.  The  beet  growers  form  only  a  small 
percentage  of  those  interested  in  the  beet 
pgar  industry.  Whole  communities  enjoy  a 
pgher  standard  of  living  directly  by  reason 
if  the  criiii. 

7.  Both  beet  growing  and  processing  are 
tarried  on  in  rural  communities,  so  the  in 
lustry  fosters  a  stable  farming  community. 

8.  Many  Federal  reclamation  projects 
ilready  in  operation  bul  not  paid  out,  as  well 
is  new  ones  that  have  been  authorized,  will 
nil  be  successful  and  some  would  probably 
fail  without  the  sugar  beet  industry. 

!i.  Studies  have  shown  that  a  much  larger 
percentage  of  beet  farmers  pay  taxes  than  any 
ilher  farm  group  in  beet-growing  areas. 

10.  Without  the  industry',  land  values  would 
-brink   to  such  low  values  that    tnanv   mort- 


gages, as  well  as  county,  school  district,  and 
municipal  bunds,  held  by  savings  banks  and 
insurance  companies  and  other  investors, 
could  not  be  paid. 

Various  Government  credit  agencies,  such 
as  the  Federal  land  hanks,  the  Agricultural 
Credit  Corporation,  the  I. and  Bank  Commis- 
sioners, etc.,  would  find  leans  uncollectible. 

11.  Elimination  or  serious  reduction  in 
capacity  of  the  beel  sugar  industry  would 
destroy  large  amounts  of  invested  capital  and 
cause  hardship  and  injustice  to  many  in- 
\  estors.  large  and  small. 

12.  The  sugar  producing  States  offer  a  stable 
and  assured  market  for  eastern  manufactured 
goods.  They  offer  a  far  better  market  than 
any  foreign  overseas'  producers  would  be  if  we 
purchased  all  our  sugar  from  them.  The 
capacity  of  the  people  of  the  sugar  beet  Slates 
to  consume  products  from  other  areas  would 
be  enormously  reduced  if  any  other  known  use 
was  made  of  sugar  beet   lands. 

13.  An  increasingly  substantial  part  of  our 
sugar  requirements  should  be  grown  in  con- 
tinental    I " 1 1 i i t<l    states    to    protect    America 


l»  linst   loss  of  supph    in  t  lines  of  w   1 1      I    other 

emergencies. 

14.  It  is  probable  thai  if  no  beet  sugar 
industry  existed,  United  States  consumers 
would  be  paying  substantially  more  for  sugar 
than  i  hey  now  a  re. 

We  have  problems — tough  ones,  and  plenty 
of  them.  We  will  carry  on  until  they  are 
solved  and  we  have  permanent  prosperity. 
But  after  all.  they  are  killing  "over  there." 
We  play  games  football,  baseball,  golf,  and 
all  the  rest,  and  fraternize  with  our  friends 
and  neighbors  in  meetings  and  conferences 
such  as  this.  We  have  America  and  our  West, 
a  nd  we  will  ma  ke  I  hem  better. 

Commissioner  Page  Honored 

THE  annual  election  of  ollieers  held  at  the 
November  meeting  of  the  District  of  Columbia 
section  of  the  American  Society  of  Civil  En- 
gineers, resulted  iii  the  election  of  John  0. 
I'age,  president;  Clifford  A.  Betts,  vice-presi- 
dent :  Benjamin  E.  Jones,  secretary:  and  John 
I  i.   Fitch,  treasurer. 


Sugar  Beet  Acreage  on  Reclamation  Projects 

By  HON.  JAMES  F.  O'CONNOR,  Member  of  Congress  from  Montana' 


I'HIS  great  Nation  of  ours  is  confronted  today 
svith  some  of  the  most  difficult  domestic  prob- 
enis  it  lias  ever  faced.  1  am  not  reciting  plat- 
itudes nor  am  I  merely  taking  up  your  time 
ivith  idle  word-  when  I  say  that  before  the 
United  States  are  domestic  problems  greater 
ban  we  have  ever  faced  before. 

Consider  first  that  our  national  debt  is 
literally  within  inches  of  its  towering  4o 
billion  dollar  limit,  and  consider  also  that 
despite  this  staggering  debt,  much  of  which 
was  spent  to  bring  aboul  a  national  recovery, 
we  still  have  millions  of  deserving  people  out 
if  work. 

Are  not  these  two  almost  terrifying  national 
problems,  which  some  of  us  see  as  imminent 
threats  to  our  American  form  of  democracy, 
enough  to  warrant  concent  rat  inn  our  full 
attention  on   them? 

Out  here  in  the  West  our  own  domestic 
problems  take  on  the  same  relative  measure 
of  increased  importance  as  our  national 
problems. 

It  is  not  new.  but  it  is  just  as  true  as  it 
ever  was.  to  say  water  is  the  lifeblood  of  the 
West.  All  of  us  are  interested,  if  for  no 
other  reason,  because  we  recognize  from  a 
purely   selfish   standpoint    that    we   must    con- 


1  Excerpts   from  .-in  address  delivered   before  tin 
NBA   convention   at    Denver,   November    in.    1930. 


serve  anil  utilize  our  water  resources  to  the 
best  advantage  if  our  livestock  and  agricul- 
tural   interests   are    to   be    maintained. 

It  is  a  pleasure  for  me  now  to  pay  a  sincere 
compliment  to  the  Bureau  of  Reclamation  of 
the  Interior  Department,  and  to  its  able 
Chief.  Commissioner  John  C.  I'age.  The 
Reclamation  Bureau  has  worked  out  and  is 
carrying  out,  with  the  millions  of  dollars  that 
we  iii  Congress  have  willingly  appropriated 
for  it,  a  broad  scale  program  designed  to 
bring  about  the  best  use  and  conservation  of 
our   western    waters. 

If  this  program  is  carried  to  its  logical  '(in- 
clusion, through  additional  congressional  ap- 
propriations, eventually  our  fanners  and  our 
cattlemen  and  sheepmen  will  lane  some 
assurance  that  their  operations  will  be 
profitable. 

1  am  thinking  particularly,  and  in  connec- 
tion with  reclamation,  of  our  great  western 
sugar  beci  industry.  Frequently  we  hear 
someone  say  in  derision  or  despair  that  this, 
that,  or  the  other  thing  is  in  a  state  of  flux. 
Right  now.  my  friend-,  the  sugar  industry  is 
certainly  in  that  unfortunate  condition  if  any 
industry  ever  was. 

The  West  has  millions  of  dollars  invested 
in  the  sugar  beet  industry  in  Montana. 
Wyoming,    Colorado,     and    our    sister     Stales. 


Our  farmers  plant  thousands  of  acres  in 
sugar  beets.  Some  of  them  get  their  only 
cash   ret  urns  from  this  crop. 

Scattered  through  our  western  country  are 
factories  where  the  beets  are  processed  and 
where  thousands  of  men  are  employed.  The 
millions  of  dollars  into  which  the  sugar  beet 
industry  is  translated  spread  themselves 
through  the  whole  economic  life  of  our  sec 
lion.  Our  farmers,  the  beet  held  workers. 
the  factory  employees,  the  railroads,  the 
merchants,  the  people  who  invest  in  securities 
of  the  sugar  companies  these  all  share  in 
our  sugar  profits. 

I  know  how  sugar  enriches  the  life  of  our 
western  people.  In  my  opinion,  and  I  intend 
to  urge  my  views  when  Congress  convenes  in 
January,  the  whole  question  id'  sugar  legisla- 
tion should  be  reexamined  and  revised  so 
that  we  can  mesh  the  gears  of  our  sugar  beet 
industry  into  the  vast  reclamation  ami  re- 
sett  lenient    programs. 

We  need  to  <*o  hack  to  Washington  in 
January  and  work  out  a  sugar  bill  for  the 
benefit  of  our  farmers. 

1  have  favored,  and  shall  always  favor,  as 
Ion;;  as  I  have  a  voice  in  Congress,  the  pro- 
tection of  the  American  market  for  the 
American  producer. 
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Land  Use,  Soil  Conservation 
and  Water  Facilities 


By  E.  H.  WIECKING,  Associate  Coordinator  of  Land  Use,  U.  S.  Department  of  Agriculture 


.„  i 


I  MITCH  appreciate  lliis  opportunity  of  meet- 
ing with  you  today  ;in<!  of  discussing-  mat- 
ters of  mutual  interest.  Normally,  you  would 
expect  me  l"  touch  upon  the  whole  sweep  of 
Department  of  Agriculture  activities,  and 
their  bearing  upon  the  stability  and  security 
of  western  agriculture.  The  basic  purpose  of 
my  Department  is  to  aid  those  who  use  the 
land  to  achieve  stability  of  income,  stability 
in  the  use  of  our  basic  land  resource,  low- 
cost  production  and  distribution,  and  the 
widest  possible  consumption  of  our  abundant 
production. 

To  us,  wiser  use  of  our  water  resources  is 
one  of  the  essentials  in  achieving  these  ob- 
jectives. But  rather  than  to  attempt  a  dis- 
cussion of  water  utilization  in  relation  to 
other  activities,  I  shall  deal  mainly  with  our 
interest   in  water  utilization  itself. 

No  one  interested  in  western  reclamation 
can  fail  to  be  impressed  with  the  record  of 
the  past  G  years.  No  other  period  of  equal 
length,  I  suspect,  can  show  anywhere  near 
comparable  results.  Most  impressive  of  all, 
perhaps,  is  the  financial  support  which  the 
general  public  has  given,  primarily  through 
the  Federal  Government,  for  construction,  re- 
financing, and  rehabilitation.  Mr.  Hagie's 
tabulation  of  Federal  funds  thus  made  avail- 
able tells  its  own  story  of  the  extent  to  which, 
on  the  one  hand,  the  needs  of  the  West  for 
water  development,  and  on  the  other  hand, 
the  values  of  such  development  to  the  Nation 
as  a  whole,  have  received  public  recognition, 
especially  on  the  part  of  those  sections  of  the 
country  whose  blessing  of  a  usually  ample 
rainfall  has  often  in  the  past  made  it  difficult 
for  them  to  realize  how  vital  water  is  to 
civilization — yes,  to  life   itself — in   the  West. 

The  Rio  Grande  Compact  is  another  achieve- 
ment. The  recently  enacted  repayment  statute 
on  your  program  for  discussion  represents, 
I  am  sure,  a  significant  anil  necessary  adjust- 
ment of  policy. 

New  Development  Program 

Another  recent  development  of  much  poten- 
tial significance  is  the  new  program,  now  in 
its  first  year  of  operation,  for  the  construction 
of  water  conservation  and  utility  projects  in 
the  Northern  Great  Plains  and  arid  ami  semi 
arid  areas.  Established  under  a  special  item 
n(  s.~,,0()0,000  in  this  year's  Interior  Depart- 
ment appropriation  act,  this  program  repre- 
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seats  an  important  new  line  of  attack.  Since 
reimbursability  is  on  a  different  basis,  proj- 
ects not  heretofore  possible  can  now  be  con- 
structed. Relief  labor  can  be  utilized  in  one 
of  the  most  constructive  ways  at  hand,  and 
for  a  purpose  whose  attainment  should  mean 
a  substantial  future  reduction  in  the  need  for 
relief  itself.  These  projects  will  give  farm 
families  now  on  one  form  or  other  of  public 
relief  a  chance  to  become  self-sustaining;  help 
check  the  drift  of  destitute,  drought-stricken 
families  to  the  west  coast  and  elsewhere;  put 
water  now  wasted  to  good  use;  and  can,  if 
accompanied  by  other  measures,  materially 
aid  better  land  use  by  relieving  pressure  on 
other  lands  not  suited  to  cultivation  that,  in 
the  public  interest,  should  be  permanently 
retired  from  cultivation. 

.Since  Dr.  Harrows  tomorrow  will  discuss 
this  new  program  in  detail,  it  would  be  inap- 
propriate for  me  to  trespass  further  on  his 
subject.  However,  I  do  want  to  make  this 
further  point,  that  the  Department  of  Agri- 
culture not  only  wholeheartedly  approves  of 
this  program  but  is  in  it  lock,  stock,  and 
barrel,  cooperating  with  the  Bureau  of  Recla- 
mation and  W.  P.  A.  in  carrying  it  out.  My 
Department  participated  in  and  approved  the 
recommendations  of  the  Northern  Plains 
Committee  of  the  National  Resources  Com- 
mittee of  which  Dr.  Barrows  is  chairman;  it 
joined  in  recommending  to  the  President  that 
the  committee's  recommendations  be  put  into 
effect,  My  Department  has  as  its  responsi- 
bilities such  things  as  settlement  of  the 
families:  farm  organization,  lay-out,  and 
management :  financial  assistance  to  farm 
families  needing  such  help — and  most  of  them 
will;  technical  advice  and  guidance:  and 
finally,  responsibility  for  administration  of 
the  projects  upon  completion.  All  of  these 
functions  are  being  fitted  into  their  proper 
place  in  a  coordinated  program  through  a 
three-man  interdepartmental  committee  under 
the  chairmanship  of  the  Bureau  of  Reclama- 
tion, where  clearly  the  leadership  should  be. 
We  all  know  the  job  is  not  easy  and  that  we 
are  going  to  make  mistakes,  but  as  we  gain 
experience  and  momentum,  we  feel  confident 
that  this  cooperative  set-up  will  work  and 
work  well.  I  believe  Commissioner  Page  will 
bear  me  out  when  I  say  that  our  men  are 
working  together   in  complete  harmony. 

It  may  surprise  some  of  you  whose  mem- 
ories go  back  a  bit,  as  mine  does,  to  learn 
that  the  Department  of  Agriculture  is  playing 
"ii   I  lie  same  team  with  the  Bureau  of  Recla- 


mation, and  with  that  Bureau  as  quarter 
back.  Times  have  changed,  and  we  are  gla( 
they  have. 

This  cooperative  new  reclamation  progran 
now  has  statutory  authorization  in  th< 
Wheeler-Case  Act  of  1939.  It  is  to  be  noted 
however,  that  this  piece  of  basic  legislatioi 
does  not  embody  several  features  which  tin 
National  Resources  Committee  consider 
essential  to  the  success  of  the  program. 

Having  gotten  onto  the  subject  of  how  m;i 
Department  is  cooperating  with  the  Depart1 
merit  of  the  Interior,  I  want  to  mention 
three  other  things. 

First,  Public,  No.  307,  passed  by  the  las 
( 'engross,  which  authorizes  loans  by  the  Farm 
Security  Administration  to  be  considered 
as  all  or  a  portion  of  the  capital  required  o» 
settlers  on  public  lands  in  Federal  Reclama 
tion  projects.  My  Department  recommender 
favorable  action  by  the  Congress  on  tlii  • 
bill. 

Second,  at  the  request  of  the  Bureau  0' 
Reclamation  we  are  now  getting  ready  ti 
cooperate  in  studying  some  of  the  not-toc» 
easy  problems  of  agriculture  and  land  us-' 
on   the  Columbia   Basin   irrigation   project. 

Third,  in  the  water  facilities  program  w 
submit  every  area  proposed  for  inclusion  t 
Commissioner  Page  for  his  review  and  con 
nieiit  before  our  own  approval  is  given.  T 
indicate  what  we  do  with  Commissione 
Page's  reports — and  he  transmits  the  view 
also  of  the  Office  of  Indian  Affairs  and  th 
Division  of  Grazing — let  me  cite  some  e? 
amples:  (It  We  disapproved  a  project  b< 
cause,  although  the  proponents  claimed 
good  water  right,  construction  would  jeoj 
ardize  the  success  of  an  established  RecU 
mation  Bureau  project;  (2)  we  placed 
well  drilling  project  on  a  Reclamation  Burea 
project  to  provide  the  water  users  wit 
needed  water  for  livestock  and  farmstea 
use;  (3)  we  limited  our  installation  pr< 
mam  for  an  entire  watershed,  consistin 
largely  of  stock  ponds,  to  an  agreed  upo 
total  capacity  in  order  to  safeguard  (I. 
water  supply  for  a  potential  project  of  th 
Bureau;  (4)  we  have  set  up  a  cooporath 
planning  job  in  another  watershed  to  wor 
out  a  coordinated  plan  under  which  or 
small  farm  facilities  will  fit  into  and  suppli 
inent  the  program  for  the  larger  controllic 
works. 

There  need  be  no  conflict  whatever  bet  wet 
the  water  facilities  program  and  the  Burea 
of    R  •clamation.     We    are    working   togethe 
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checking  with  each  other,  both  in  Washing- 
ton and  in  the  field,  every  day.  As  we  read 
the  report  of  the  President's  Great  Plains 
Committee,  out  of  whose  recommendations  the 
water  facilities  program  grew,  and  as  we 
read  the  great  emphasis  on  achieving  better 
land  use  contained  in  the  Water  Facilities 
Act  itself,  we  feel  that  the  water  facilities 
program  should  perhaps  not  be  regarded  as 
a  water  program,  as  we  are  accustomed  to 
think  of  that  term,  but  as  a  program  for 
achieving  better  land  use  on  farms  and  ranches 
through  providing  them  with  a  variety  of 
little  facilities,  not  heretofore  available  under 
ather  Federal  authorizations,  tin-  improving 
the  farm  organization  and  management,  and 
Eliding  in  the  conservation  and  wiser  use  of 
the  soil.  By  little  facilities  we  have  in  mind 
such  Unrigs  as  stock  tanks;  wells  and  equip- 
ment for  stock,  farm  gardens,  crop  produc- 
tion and  farmstead  use;  facilities  fur  recharge 
3f  ground-water  reservoirs;  spring  develop- 
ment; water  spreaders  for  getting  flood  wa- 
ters onto  hay  bottoms  or  pasture  lands;  re- 
pair and  rehabilitation  of  small  community 
structures  or  provision  of  a  supplemental  wa- 
ter supply;  or  installation  of  a  pumping  plant 
OT  new  community  dam  for  feed  or  crop  pro- 
ludion  for  a  small  group  of  farm  families. 
Our  appropriation  act  places  a  top  limit  of 
$50,000  on  any  project  designed  in  whole  or 
in  part  for  irrigation  and  the  Secretary  has 
applied  this  to  all  other  funds  we  use.  This 
in  itself  looks  like  a  pretty  good  guarantee 
that  we  won't  get  into  the  field  of  activity 
jf  the  Bureau  of  Reclamation.  As  a  matter 
jf  fact,  the  great  bulk  of  installations  desired 
ay  applicant  farm  families  to  dale  have  been 
m  individual  farms  or  randies,  and  have 
averaged  well  under  .$1,000  each.  Our  finan- 
cial aid  to  community  projects  has  averaged 
approximately  $10,000. 

In  further  regard  to  the  water  facilities 
program,  let  me  briefly  outline  some  of  the 
more  important  elements  as  we  see  them: 

A.  Legislation  ami  funds. — You  are  all 
familiar  with  the  Water  Facilities  Act.  Two 
provisions,  however,  are  sometimes  over- 
Looked:  (a)  the  requirement  that  facilities 
shall  be  so  located  as  to  promote  the  proper 
utilization  of  lands  and  not  be  located  where 
they  will  encourage  the  cultivation  of  sub- 
marginal  lands:  (b)  the  requirement  that  the 
Secretary  shall  not  establish  any  new  agency 
for  administration  of  the  act  but  shall  utilize 
?xisting  agencies  and  facilities  of  the 
Department. 

The  first  appropriation  for  carrying  out  the 
act  was  made  for  the  fiscal  year  1939.  We 
therefore  have  been  on  an  operations  basis 
for  only  a  little  more  than  a  year.  For  this 
Sscal  year,  as  for  the  last.  .$500,000  was  pro- 
vided under  the  act.  This  represents  an 
average  for  the  17  Western  States  of  $29,000 
;ach. 

Last  year,  however,  our  total  expenditures 
for  water  facilities  purposes  were  several 
times  that  appropriation.  The  door  is  open, 
for  example,  to  farm  families  who  are  not  in 


'he  low-income  group.  Imi  financial  assistance 
for  them  must  come  from  the  $500,000  ap- 
propriated under  the  act  itself.  Subject  to 
that  one  legal  difference  on  eligibility  we  have 
developed  a  single  set  of  operating  policies  and 
procedures  which  we  believe  carry  out  the 
full  intent  of  the  Water  Facilities  Ad  regard- 
less of  the  fact  that  two  sources  of  funds 
are  involved. 

B.   Major  ciirri nl    policies   of   program.-— 

1.  Coordination  with  other  Federal  pro- 
grams, which  I  have  already  discussed,  is  an 
established   policy. 

2.  We  hold  the  firm  conviction  that  only 
through  careful  advance  analysis  and  pro- 
gram planning  for  the  watershed  as  a  whole, 
can  we  make  limited  water  supplies  serve 
equitably  and  without  waste  the  maximum 
possible  number  of  farm  families;  can  we 
comply  with  the  ad  with  respect  to  pro- 
moting wisei-  land  use;  can  we  integrate  our 
work  with  that  of  the  Bureau  of  Reclamation, 
the  Army  engineers,  the  State  water  boards 
and  other  agencies  whose  larger  structures 
necessarily  must  be  controlling;  can  we  sup- 
plement the  values  of  these  larger  develop- 
ments by  providing  the  beneficiaries  thereof 
with  various  little  farm  developments  which 
add  to  the  sum  total  of  benefits  received  by 
the  farm  public  through  wiser  utilization  of 
all  the  available  land  and  water  resources; 
can  we  achieve  the  most  economical  and  effici- 
ent  Use  of  the  public  funds. 

And  finally,  we  aim  to  have  farm  families 
living  in  the  watershed,  as  well  as  the  experts, 
participate  in  this  general  planning.  And  so 
we  work  out  our  watershed  programs  in  con- 
sultation with  local  farmer  advisory  commit- 
tees. They  contribute  valuable  advice  and 
criticism  out  of  their  wealth  of  practical 
experience.  The  experts  are  not  infallible. 
And  we  arc  sure  that  when  these  representa- 
tive farm  citizens  have  studied  a  watershed 
together  with  the  experts,  they  will  have  a 
full  realization  of  both  the  possibilities  and 
the  problems  in  water  development,  and  of 
the  practices  needed  for  wiser  use  of  their 
lands  and  waters.  It  will  be  clear  that  they 
cannot  all  have  all  the  wells  they  want  with- 
out depleting  the  ground  water  supplj  for 
everybody,  increasing  the  cost  of  pumping,  or 
maybe  ruining  the  whole  water  supply  because 

of  salt  water  coming  in,  as  already  t iften 

has  happened. 

We  waid  the  farm  people  to  know  and 
understand  what  we  aim  to  do — for  after  all 
it  is  their  lives,  their  property,  that  are 
affected.  A  great  criticism  of  Government 
has  been  that  it  is  too  far  away  from  the 
people,  tending  to  become  ,  unresponsive  to 
their  views.  Here  in  this  democratic  proc 
ess,  we  get  right  down  on  the  ground  with 
i  hem. 

Our  policy  also  calls  for  review  of  the 
general  watershed  plans  by  a  State  agricul- 
tural advisory  council  composed  of  officials 
of  the  State  land-grant  college,  representative 
farmers,  and  representatives  of  State  agen- 
cies  having   direct   responsibility  for   the   ad- 


ministration of  land  and  water  resources, 
such  as  the  Stale  engineer.  We  want  to  get 
their  suggestions  and  criticisms;  lie  sure  we 
are  in  compliance  with  State  water  laws; 
promote  coordination  with  State  policies  and 
programs. 

In  our  watershed  examinations  and  plan- 
ning, we,  of  course,  try  to  avoid  duplication 
of  the  work  of  other  agencies.  We  use  all 
the  technical  data  we  can  lay  our  hands  on. 
But  our  men  are  finding  that  very  frequently 
the  scope  of  such  other  investigations  has 
not  included  the  problems  of  soil  conserva- 
tion and  these  small  farm  facilities  so  we  are 
perforce    required    to    undertake    addition.11 

studies. 

.'!.  Facilities  will  not  be  installed  on  public 
lands  except  when  necessary  to  benefit  ad- 
joining or  interspersed  privately  owned  or 
other  non-Federal  lands,  and  then  only,  of 
course,  with  the  consent  of  the  agency  hav- 
ing jurisdiction. 

1.  Facilities  may  lie  installed,  or  existing 
facilities  rehabilitated,  either  for  individual 
use  or  for  joint  use  of  a  group  of  farm  op- 
erators. For  group  facilities  financial  as- 
sistance may  be  made  available  through 
instrumentalities  such  as  cooperative  asso- 
ciations, mutual  water  companies,  irrigation 
districts,  soil  conservation  districts,  and  the 
like 

5.  Beneficiaries  are  required  to  make  the 
maximum  contribution  to  the  cost  of  the 
facility  that  their  circumstances  permit,  in 
the  way  of  putting  in  their  own  labor,  ma- 
terials, and  equipment.  The  Department  will 
provide  the  funds,  or  labor  and  materials. 
which  are  necessary  to  complete  the  installa- 
tion. 

0.  The  amount  that  the  farmer  or  group 
will  repay  the  Government  depends  on  their 
ability  to  repay.  The  repayment  period  de- 
pend- on  the  useful  life  of  the  facility,  hut  ii 
n,  case  exceeding  2(1  years,  with  interest  at 
.".  percent.  The  repayment  schedule  is  flex- 
ible, being  adjusted  to  income  How.  The 
Department  does  not  ask  reimbursement  for 
its  engineering,  soils,  farm  management,  and 
other  technical  and  administrative  services. 
We  believe  that  education  in  improved  tech- 
nical practices  is  an  important  purpose  to  be 
served  and  should  be  provided  without  cost. 
in  line  with  the  long-established  educational 
function  of  the  Department. 

We  also  stand  ready  to  provide  without 
cost,  technical  assistance  in  planning  for 
farmers  who  want  only  technical  aid.  Be- 
cause of  limited  personnel,  we  are  able  to 
provide  this  service  only  in  areas  where 
regular  operations  crews  are  already  at  work. 

7.  Actual  construction  and  installation  of 
facilities  can  he  handled  either  by  having  the 
Department  do  the  job,  or  making  tin' 
necessary  funds  available  to  the  benefiting 
farmer  (or  cooperative  association  or  other 
instrumentality),  and  having  him  assume 
responsibility  for  getting  the  job  done,  includ- 
ing making  payments  for  materials,  equip- 
ment,  etc.     In   some    situations.   Department 
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installation  may  result  in  lower  costs:  in 
others,  installation  by  Hie  farmers  themselves 
is   more  economical    and  expeditious. 

s.  Tenants  as  well  as  landowners  may 
benefit  from  the  program  under  appropriate 
sa  fegua  ids. 

'.).  And  finally,  we  are  convinced  thai  the 
objectives  of  Hie  Water  Facilities  Act — to  im- 
prove farm  income  and  rural  living  standards 
through  wiser  use  of  land  and  water— will  not 
lie  achieved  by  the  mere  provision  of  a  dam 
or  a  well  or  some  slock  ponds  alone.  There 
have  been  too  many  examples  of  the  failure 
of  the  one-line  type  of  approach.  Here,  for 
example,  is  a  man  or  a  mutual  water  company 
heavily  in  debt,  maybe  in  default,  maybe  not 
yet.  Surely  something  must  be  dene  about 
debts.  Have  yen  ever  seen  thai  provocative 
bulletin  of  the  Iowa  Agricultural  Experiment 
Station  on  the  relation  of  debt  load  to  soil 
conservation ?  11  is  awfully  bard  to  put  land 
in  conservational  use  under  the  driving  pres- 
sure of  heavy  debt  payments  to  meet.  And  so 
we  study  the  applicant's  debi  and  income  sit- 
uation, bring  debtor  and  creditor  together,  and 
see  if  we  can  work  out  a  schedule  for  equi- 
table, elderly  payment  of  debts.  Where  pay- 
ment of  all  debts  jusl  is  not  in  the  cards,  wo 
seek"  to  secure  voluntary  adjustment.  Or 
ma  \  be  the  nialv.-is  of  i  mans  f.um  business 
will  show  that  a  water  facility  will  enable 
him  to  increase  bis  income  through  reorgan- 
izing his  operations  to,  say.  grow  more  live- 
stock and  less  grain:  and  that  ibis  shift  will 
make  possible  putting  mere  of  his  land  in  soil- 
conserving  crops.  If  he  needs  mere  livestock, 
on  the  basis  of  Ibis  analysis,  we  will  see  if 
we  can  lean  him  the  money  to  get  some.  Or 
maybe  be  has  been  running  bis  water  down 
bill  instead  of  on  the  contour,  resulting  in 
erosion,  loss  of  valuable  lopsoil,  ami  silting 
up  of  ditches  and  stream  channels.  Or  maybe 
he  lias  been  running  loo  much  slock,  result- 
ing in  -oil  erosion  and  depletion  of  bis  range. 
Since  a  good  facility  may  be  rendered  ineffec- 
tive by  improper  operation  ami  maintenance, 
t  bis  element  must  be  provided  for. 

Main  factors  must  be  considered  and  co- 
ordinated iii  making  successful,  conservational 
agriculture.  We  try  to  do  this.  We  call  ii 
farm  planning.  Il  is  a  design  for  belter  rural 
living  a  combined  farm  business  budget  and 
natural  resources  budget.  And  we  follow  it 
up  wiili  technical  advice  and  guidance  for  ."> 
years.  Our  held  men  and  the  beneficiaries 
work  it  out  together:  review  il  periodically 
and  modify  it  if  necessary.  We  believe  that 
Ibis  is  the  sort  of  coordinated  service  that  the 
public  expects  the  Department  to  supply- 
coordinated  on  the  farmer's  own  farm,  and  in 
terms  id'  bis  own  specific  problems.  We  be- 
lieve that  our  policy  of  requiring  agreement 
lo  follow  a  5-year  plan  is  good  business,  boll! 
lor  tbe  beneficiary  and  for  the  Government 
t  ha  I  is  putting  up  the  funds. 

<\  Admiiuxtratioii,  After  much  study. 
bearing  in  mind  the  caution  in  the  Water 
facilities  Act  against  selling  up  new  agencies 
within  l he  Department,  we  concluded  that  the 

{  6  /         The  Reclamation  Era,  January  1940 


objectives  of  the  act  would  best  be  achieved 
by  making  the  program  a  cooperative  one 
within  the  Department  as  well  as  between  the 
Department  and  the  Slates  and  local  commu- 
nities. The  Soil  Conservation  Service  has 
been  made  the  responsible  operating  agency 
for  the  program,  and  their  engineers  and 
soil  conservationists  have  final  responsibility 
for  all  matters  pertaining  to  engineering  and 
construe)  ion.  soil  and  water  conservation 
methods,  and  leadership  in  arranging  for  the 
preparation  of  the  farm  plan  thai  I  men- 
tioned. These  things  are  the  Soil  Conserva- 
tion  Service's  regular  business. 

Departmental   Board    Formed 

The  Farm  Security  Administration  has 
final  responsibility  for  all  matters  pertaining 
to  financial  eligibility,  loans,  and  repayments, 
and  the  financial  side  of  the  farm  plan  which 
it  develops  jointly,  on  the  ground,  with  the 
technicians  of  the  Soil  Conservation  Service 
and  the  beneficiaries.  This,  too,  is  the  regu- 
lar business  of  the  Farm  Security  Adminis- 
tration. For  the  general,  over-all  watershed 
sludy  and  planning  that  1  mentioned,  the 
Bureau  of  Agricultural  Economics  takes  tb" 
leadership,  with  always  the  full  cooperation 
and  participation  of  technicians  of  the  Soil 
Conservation  Service  and  Farm  Security  Ad- 
ministration. This  is  the  Bureau  of  Agri- 
cultural Economics'  regular  business.  To  fa- 
cilitate cooperative  action,  but  especially  to 
hammer  out  the  complex  and  difficult  policy 
questions  that  arise,  and  to  see  that  the  De- 
partment's policies  and  programs  are  in 
harmony  with  those  of  the  Bureau  of  Rec- 
lamation and  oilier  agencies,  a  departmental 
board  lias  been  established  consisting  of  a 
representative  of  each  of  these  three  De- 
partment agencies  with  a  member  of  the 
secretary's  staff  serving  as  chairman.  May- 
be we  are  wrong,  but  we  believe  that  Un- 
cooperative set-up  is  the  right  approach.  No 
matter  how  any  large  organization,  public  or 
private,  is  set  up.  a  job  requiring  the  serv- 
ices c:f  dill;  i:  ut  specialties  will  require 
cooperal  ive  action. 

Now  as  to  accomplishments  under  the  water 
facilities  program  measured  in  wells  dialled 
and  concrete  poured,  1  would  not  be  frank 
with  you  if  I  did  not  say  thai  we  are  not  boast- 
ing of  our  first  year's  record.  But  since  11)33 
1  have  directly  shared  the  working  responsi- 
bility f::i  or, s mixing  and  launching  thre;  new 
Feder.il  action  programs,  in  addition  to  water 
facilities,  in  as  many  different  departments  or 
independent  agencies,  ami  have  also  been  in 
position  to  observe  the  initiation  of  several 
others.  I  am  bound  to  say  that  none  could 
point  to  an  outstanding  record  tbe  first  year. 
Policies  lane  to  be  made  and  revised  as 
experience  is  gained.  Staffs  have  to  be 
assembled  and  organized,  and  some  men  bred. 
Xew  fiscal  procedures  have  to  be  developed. 
Requirements  of  the  (Jen era  1  Accounting  Office 
have  to  be  ascertained.  Legal  opinions  have 
to    be    obtained.     The    public    must    be    made 


familiar  with  the  program,  including  it 
limitations. 

The  water  problem  itself  is  a  tough  one.  a 
you  know,  and  trying  to  work  out  tbe  wis 
thing  to  do  takes  time.  In  one  area,  for  ex 
ample,  the  only  technically  and  economical!, 
sound  thing  to  do  is  build  one  dam  for  iw 
communities.  Well,  it  is  taking  time  to  ge 
those  two  communities  to  agree.  In  anothe 
watershed,  to  provide  a  stable  water  suppl. 
for  pumping  out  of  the  main  stream,  eitlie 
one  large  structure  can  be  built  under  som 
program  other  than  water  facilities  becaus 
of  the  cost,  or  the  plan  of  several  small  stnu 
l  in  es  on  the  tributaries  can  be  adopted.  Wide 
is  the  wiser  course,  all  things  considered 
Opinions  differ — it  takes  time  to  arrive  at  th 
best  answer.  Another  area  is  anxious  to  ge 
a  lot  of  wells  drilled — how  much  withdrawn 
can  thai  area  stand  without  risking  damagin 
depletion?  Can  anything  practicable  be  don 
to  recharge  the  ground  water  reservoir?  1 
takes  time  to  get  that  answer.  It  takes  tim 
to  organize  cooperatives  or  small  districts:  i 
lakes  time  to  straighten  out  the  financia 
structure  of  others  before  we  can  do  liusines 
with  them. 

Some  of  our  major  policies  involve  time 
taking  processes.  Watershed  planning  take 
time.  So  do  coordination  with  the  Bureau  < 
Reclamation,  cooperation  with  the  local  pbu 
ning  committees  and  the  State  agriculture 
advisory  committee,  checking  with  the  Stat 
engineer  and  other  State  agencies,  and  worl 
ing  out  a  farm  plan  for  the  benefiting  farn 
er.  As  we  look  down  the  road,  arc  these  an 
our     other     operating     policies     wise     ones     1 

build  upon,  not  only  for  today  but  also  fo 
tomorrow? 

Whether  or  not  we  are  right  in  our  opera 
ing  policies  is  to  us  the  important  question- 
and  one  in  which  we  would  welcome  von 
frank  suggestions  and  criticisms — because  w 
feel  that  the  inevitable  first  year's  problen 
of  getting  organized  and  under  wax  are  n0' 
behind  us.  We  are  getting  into  productioi 
As  of  November  1.  11/39,  for  example.  (i'J  wate 
sheds  comprising  nearly  150,000  square  milt 
in  area  had  been  authorized  for  operations 
in  IP!  counties  in  l."i  Stales,  demonstrat io 
water  facilities  were  being  installed:  and  i 
a  not  her.  Td  watersheds  comprising  8.0.01 
square  miles  bad  been  authorized  for  wate 
shed  planning. 

In  closing,  I  should  like  merely  to  mentio 
some  observations  and  points  of  view  for  coi 
sideral  ion  ; 

1.  The  hope  that  interest  in  providing  i 
rigation  through  storage  structures,  be  tin 
large  or  small,  does  not  result  in  overlookil 
the  demonstrated  values  to  agricultural  si; 
bility  through  storage  in  tbe  soil  itself  1 
means  of  improved  soil  and  moisture  coi 
servation   methods. 

'_'.  .My  belied'  that   henceforth  more  recogn 

lion    will    be   given    to    tbe    necessity    for.   an 

demonstrated  values  of.  putting  lands  in   tl 

drainage   basins   behind   storage  structure-   i 
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National  Resources  Planning  Board, 
How  It  Should  Be  Constituted 


By  L.  WARD  BANNISTER,  Denver,  Colo. 


h,  * 


THE  hit  til  planning  board  or  agency. — How  ;i 
board  should  be  constituted  depends  upon  its 
functions.  It'  il  is  to  cover  "human*'  as  well 
as  natural  resources,  ii  would  have  to  be 
much  larger  than  if  covering  only  the  latter. 
The  human  would  include  education,  public 
health,  structure  of  our  economy,  consumer 
incomes,  technological  I  rends,  etc.,  whereas 
the  latter  would  cover  planning  for  the  con- 
servation and  development  of  our  land,  water, 
forests,  soil,  and  minerals. 

That  there  is  need  of  a  central  planning 
agency  in  respect  to  the  natural  resources  is 
clear.  It  would  coordinate  the  planning  of 
the  separate  Departments  of  War,  Interior, 
and  Agriculture;  would  reduce  friction  among 
them:  avoid  duplication;  and  save  expense 
to  the  Federal  Government.  The  ideal  board 
would  be  a  statutory  board  composed  of  the 
Secretaries  of  the  departments  mentioned  or 
of  their  chosen  representatives,  and  of  a 
number  of  laymen  appointed  by  the  President 
from  widely  separated  areas  of  our  country. 
confirmed  by  the  Senate  as  fully  responsible 
to  the  Congress  as  to  the  President,  and  re- 
porting to  both  on  its  plans  for  the  conserva- 
tion of  our  natural  resources  of  land,  water. 
soil,  forests,  and  minerals.  Willi  all  of  the 
colleges  and  universities,  private  foundations. 
and  Government  departments  to  look  after 
the  cultural  and  social  development  of  the 
United  States  we  may  well  omit  human"  re- 
sources as  distinguished  from  natural  re- 
Sources  fami  the  Jurisdiction  c.f  the  hoard  n 
agency  except  to  the  extent  that  the  "human" 
resources  relate  to  unemployment  which  is  a 
subject  so  vital  that  it  should  fall  within  the 
realm  of  plans  for  the  development  of  our 
natural    resources. 

Tlie  three  Secretaries  should  he  members 
of  the  hoard  because  their  departments  arc 
chiefly  responsible  for  the  feasibility,  execu- 
tion and  success  of  projects  mthoiized  1:\ 
the  Congress.  The  scattered  laymen  are 
needed  to  reflect  the  needs  of  the  entire  coun- 
try and  to  constitute  a  more  disinterested 
body  to  assist  in  the  decision  of  the  disagree- 
ments, if  any.  among  the  three  Federal  de- 
part incuts.  Furthermore,  their  inclination 
would  he  to  protect  the  States  against  undue 
encroachments  by  the  central  Government 
upon  the  .administration  by  the  States  of  the 
waters     within      their     herders.     The     board 
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should  not  he  under  the  personal  control  and 
direction  of  the  Executive.  It  should  he  a 
statutory  hoard  just  as  open  and  responsible 
in  all  respects  to  the  Congress  as  to  the  Pres- 
ident in  order  that  our  Senators  and  Repre- 
sentatives, to  whom  we  chiefly  look  for  pro 
teetioii.  may  have  at  all  times  and  without 
embarrassment  the  information  and  service 
they   require. 

77m  board  ire  actaalhi  hare. — The  hoard 
is  composed  of  three  excellent  men  .and 
possesses  an  excellent  water  resources  com 
niiltee.  The  committee  has  done  valuable 
work  'ii  I  he  (lift:- 1 en  1  <h  mi  i£?  districts  oi  the 
country,  and  has  been  of  meat  service  in  the 
West  in  the  adjustment  of  interstate  disputes 
over  interstate  streams.  The  board  was 
created  by  an  Executive  order  of  the  ['resi- 
dent in  Sepienihoi  1030  iu  pursuance  of  the 
Reorganization  Act  of  103!).  the  Emergency 
Relief  Appropriation  of  103."),  and  the  Em- 
ployment Stabilization  Act  of  L031.  The 
Executive  order,  in  pursuance  of  the  Presi- 
dent's Reorganization  Plan  No.  I.  which  was 
presented  under  the  I!  i  rgnnization  Act  of 
l'.i:;i  and  approved  h\  il>e  Congress,  places 
this  National  Resources  Planning  Board 
tinder  the  exclusive  personal  direction  of  the 
President.  The  jurisdiction  of  the  hoard 
extends  to  planning  for  the  development  of 
Hie  natural  resources,  to  planning  for  orderly 
programs  of  public  works,  and  to  the  "social, 
economic,    and    cultural    advancement    of    the 

people  of  the    United   Slates."      Ill  other   wolds, 

the  planning  functions  of  the  hoard  extend  to 

everything    in    which    Hie     i pie     might     he 

interested.  For  that  pari  of  the  Executive 
order  which  relates  to  the  natural  resources. 
io  work  programs,  and  to  unemployment  as 
far  as  connected  with  the  natural  resources. 
there  is  ample  authority  in  the  acts  of  Con- 
gress under  which  the  Executive  order  was 
issued.  But  1  find  no  statutory  authority  for 
anything  more  no  authority  to  plan  for  the 
social,  educational,  economic,  and  cultural 
development  of  the  people  of  the  United 
States.  The  Congress  evidently  had  it  in 
mind  that  education,  music  lessons,  litera- 
ture, painting,  the  languages,  and  general 
social  sciences,  all  of  which  .are  worthy 
fields  of  endeavor,  would  he  cared  for  in  some 
other    way. 

As  the  hoard  is  now  constituted  and  func- 
tioning, it  is  the  exclusive  property  of  tin' 
President,  although  by  the  Executive  order 
which  be  has  made,  its  reports  will  go  both 


to  him  and  to  the  Congress.  That,  however, 
is  not  enough.  This  hoard  is  going  to  be- 
come, if  continued  beyond  its  present  ex- 
piratory date  of  June  3(1,  104(1,  a  great  reser- 
voir of  information  relating  to  the  natural 
resources  of  our  country  and  proposed  plans 
for  their  development.  Since  all  of  this  in- 
formation i>  just  as  essentia]  to  Senators  and 
Representatives  and  a  Congressman  should 
have  a  legal  right  to  obtain  ii  at  any  and  all 
limes  and  without  embarrassment,  the  hoard 
should  he  made  as  responsible  to  the  Con- 
gress as  to  the  President.  If  the  board  is  to 
become  I  he  repository  not  only  for  knowledge 
affecting  the  natural  resources  hut  for  all  the 
human  resources  as  well,  il  is  evident  that 
i  he  plan  is  thai  il  shall  become  the  great  plan- 
ning brain  center  of  the  Nation.  A  brain 
center  is  just  as  much  needed  in  the  legisla- 
tive branch  of  the  Government  as  in  the 
executive.  It  is  to  the  legislative  branch  and 
not  Io  the  executive  thai  the  people  look  for 
tiie  determination  of  the  laws  and  policies 
under  which  they  are  Io  live.  It  is  for  the 
executive  branch  to  carry  out  the  laws  and 
policies   which   the   legislative  enacts. 

'the  powers  of  the  present  hoard  will  expire 
June  30,  1040.  In  its  connection  with  the 
natural  resources  of  the  country,  it  is  too 
important  an  agency,  both  from  the  stand- 
point of  the  development  of  those  resources 
and  from  that  of  reduction  in  Federal  ex- 
penditures, Io  be  allowed  to  lapse.  It  should 
be  recreated  and  continued  but  constituted 
and    responsible   as    I    have   slated. 

Relative  poivcrx  of  State  ami  Federal  Gov- 
ernment* ore)'  the  waters  of  the  States. — As 
a  matter  of  political  or  law-making  power. 
the  Federal  (Jovernnienl  has  no  business  or 
authority  within  the  States,  whether  in  the 
Fasf  or  West,  except  where  the  Congress 
assumes  lb  it  aulhciitv  in  a  spec  Hi:  instance 
relating  to  a  navigable  si  ream  for  the  purpose 
of  protecting  navigation,  and  therefore  does 
so  under  the  interstate  commerce  clause  of 
the  Constitution.  We  of  the  West  have 
ireated  our  own  appropriation  system  of 
water  law.  It  differs  from  that  of  the  East. 
We  shall  not  permit,  if  we  can  help  it.  the 
extension  of  Federal  control  over  these  waters 
io  tell  us  how  or  under  what  conditions  they 
may  be  appropriated  or  for  what  uses.  These 
things  we  will  determine  for  ourselves.  De- 
cisions of  the  Supreme  Court  uphold  us  in 
this  delerminat  ion. 
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Water  Conservation  Possibilities  on  the 
Northern  Great  Plains 

By  HARLAN  H.  BARROWS,  Chairman,  Northern  Great  Plains.  Committee  3 


I  SMALL  comment  not  only  upon  the  pos- 
sibilities of  water  conservation  on  the  north- 
ern plains  bill  also  upon  recent  progress  in 
promoting  reclamation  within  the  region  and 
upon  several  other  allied  subjects.  In  so  do- 
ing, I  shall  draw  freely  upon  a  progress  re 
port  recently  submitted  to  the  National  Re- 
sources Planning  Board  by  the  Northern  Great 
Plains  Committee.  Many  of  my  statements 
will  therefore  reflect  or  quote  findings,  opin- 
ions, or  recommendations  of  that  committee, 
which  includes  representatives  of  the  Bureau 
of  Reclamation,  the  Corps  of  Engineers,  the 
Department  of  Agriculture,  the  Works  Prog- 
ress Administration,  and  the  stales  of  Nortb 
Dakota,  South  Dakota.  Nebraska,  Montana, 
and   Wyoming. 

Some  Basic  Fuels 

In  considering  any  phase  of  the  problem  of 
economic  readjustment  in  the  northern  plains, 
it  is  well  to  face  certain  simple  but  bard  facts 
and  their  implications.  The  greatesl  disad- 
vantage of  the  plains  is  lack  of  sufficient 
water.  Everywhere  relatively  light,  I  he  pre- 
cipitation is  also  variable,  unreliable,  and  un- 
predictable. It  prevents  or  restricts  the  linn 
establishment  of  a  humid  or  even  a  subhumid 
type  of  agriculture.  It  fluctuates  above  and 
below  a  critical  point  for  crop  production,  and 
even  a  slight  decrease  in  amount  from  one 
year  to  the  next  may  seriously  reduce 
the  yields  of  unirrigated  crops.  Withering 
drought,  possible  in  any  year,  may  destroy 
dryland  crops  over  wide  anas.  Agricultural 
maladjustments  to  these  climatic  hazards  are 
basic  factors  in  the  chronic  adversity  and  in- 
stability prevalent  in  much  of  the  region. 
Rehabilitation  and  stabilization  will  necessi- 
tate such  control  and  development  as  may  be 
feasible  of  the  water  supply  afforded  by  the 
precarious  rainfall  ami  an  adjustment  of  dry- 
land economy  to  the  exigencies  of  recurrent 
drought.  Conformity  to  the  ways  of  nature 
on  the  plains  must  supersede  attempts  to  con- 
quer her.  To  hope  thai  she  may  change  her 
ways  would  lie  futile.  To  depend  unneces- 
sarily upon  palliatives,  upon  emergency  de- 
vices thai  ease  without  curing,  would  be  detri- 
mental both  lo  regional  and  lo  national 
welfare. 

Some  recommendations  made  by  tin1  North- 
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ern  Great  Plains  Committee  in  its  preliminary 
report  released  by  the  President  on  October 
14,  1938,  have  been  implemented  by  the  Con- 
gress  and  by  administrative  action.  Various 
Federal,  Stale,  and  local  agencies  have 
worked  along  oilier  lines  to  improve  condi- 
tions on  the  northern  plains.  Thus  meas- 
ures to  abate  wind  erosion  have  been  put 
into  operation  in  recent  years  on  4,500,000 
acres,  and  trees  have  been  planted  on  110,- 
000  acres.  Approximately  3,400,000  acres 
that  formerly  were  cultivated  have  been 
seeded  to  perennial  and  native  grasses  and 
natural  reset-ding  is  being  facilitated  by  de- 
ferred grazing  or  by  controlled  grazing  on 
17,000,000  acres.  With  the  aid  of  the  United 
States  Department  of  Agriculture,  numerous 
county  committees  have  made  more  or  less 
progress  in  attacking  their  land-use  problems. 
Many  private  organizations  have  worked 
constructively. 

Progress  in  rehabilitation  and  stabilization 
on  the  northern  plains  has  been  made,  as  the 
foregoing  statements  affirm.  By  and  large, 
however,  such  progress  has  been  slow.  All 
told,  little  has  been  accomplished  in  most 
parts  of  the  region  toward  fundamental,  ef- 
fective readjustments  of  people  to  the  land 
in  comparison  with  what  needs  to  be  accom- 
plished. There  is  comparatively  little  to 
show  in  these  respects,  however  much  there 
may  be  in  other  respects,  for  the  huge  sums 
spent  on  the  northern  plains  by  the  Federal 
Government  in  recent  years.  As  the  North- 
ern Great  Plains  Committee  consistently  has 
urged,  further  relief  expenditures  in  the 
region  should  promote  lasting  rehabilitation 
to  the  greatest  degree  practicable. 

The  Hazard  <>f   War 

Slow  at  best,  progress  in  fundamental  re- 
adjustment might  be  stopped  and  much  of 
what  has  been  accomplished  might  be  un- 
done by  a  prolonged  European  w7ar.  A  con- 
siderable rise  in  the  price  of  wheat,  accom- 
panied perhaps  by  a  series  of  generous  rains. 
might  tempt  the  plainsmen  again  to  overculti- 
vate  in  the  hope  of  speculative  gain.  Constant 
vigilance  will  be  needed  to  safeguard  the 
progress  alreadj  made  and  to  make  further 
progress  possible  without  interruption.  The 
blunders  of  the  past  cannot  be  retrieved,  but 
they  should  not  be  repeated. 

Importance  and  limitations. — Inasmuch  as 
paucity  of  water  is  the  greatest  disadvantage 


of  the  northern  plains,  the  effective  control 
and  efficient  use  of  the  scant  supply  is  a  mat- 
ter of  pivotal  importance.  Irrigation  projects 
should  be  constructed  in  the  region,  as  expe- 
ditiously as  relevant  considerations  may  war- 
rant, wherever  it  is  physically  and  economi- 
cally practicable  to  do  so.  This  is  desirable 
not  only  because  of  the  superior  utility  of  ir- 
rigated land  but  also  because  each  regularly 
irrigated  acre  in  the  region  may  make  pos- 
sible the  optimum  use  of  20  to  25  acres  of 
neighboring  grazing  land  through  properly 
integrated  farm  programs. 

The  foregoing  statements  are  not  intended 
to  lend  any  support  to  unsound  projects  or 
to  imply  premature  advocacy  of  untested  or 
inadequately  tested  projects  that  later  may 
prove  to  be  meritorious.  Importunate  pro- 
ponents of  enterprises  of  uncertain  merit 
would  do  well  to  await  the  findings  of  ade- 
quate technical  surveys  and  economic  studies 
and  later  to  be  guided  by  them.  Most  of  the 
streams  that  rise  on  the  plains  are  as  fickle 
as  the  rains  that  feed  them.  They  carry 
least  water  in  dry  years  when  most  water  is 
needed  from  them.  To  store  their  excess 
water  in  wet  years  for  later  use  in  dry  years 
would  be  so  expensive  that  any  such  proposal1 
calls  for  careful  scrutiny.  To  extend  irriga 
tion  unduly  in  a  wet  cycle  is  to  invite  a 
shortage  of  water  in  the  next  dry  cycle 
Probably  less  than  2  percent,  perhaps  less 
than  1  percent,  of  the  total  area  of  the 
northern  plains  can  ever  be  irrigated  regu- 
larly, whether  economically  or  otherwise 
from  both  mountain  streams  and  prairie 
.streams.  Wishful  thinking  can  neither  in 
crease  rainfall  nor  augment  stream  flow. 

Recommended  policy.— In  its  report  re 
based  October  14,  1938,  the  Northern  Great 
Plains  Committee  stated  that  it  was  unablt 
to  find  opportunities  in  the  northern  plain! 
for  large  or  medium  sized  irrigation  enter 
prizes  that  could  qualify  under  then  existing 
policy  and  law.  It  did  find,  however,  thai 
in  some  instances  the  difference  between  tin 
maximum  charges  for  construction,  operation 
and  maintenance  which  settlers  could  reason 
ably  be  expected  to  pay  and  the  total  cost' 
involved  might  be  assumed  by  relief  agencies 
under  cooperative  arrangements.  The  com 
mittee  recommended  the  adoption  of  th< 
following  policy  with  respect  to  such  projects 

"(1)  That  relief  funds  be  expended  as  prac 
ticable  and  needed  for  irrigation  project- 
which  would  reduce  the  relief  load  by  furnish 
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ing  a  reliable  means  of  livelihood  and  which 
would  serve  as  effective  units  in  a  proper  sys- 
tem of  land  and  water  utilization. 

"(2)  That  expenditures  for  projects,  over 
and  above  the  reimbursable  portions,  be  lim- 
ited, insofar  as  practicable,  by  the  amounts 
necessary  for  relief,  preferential  consideration 
being  given  to  projects  in  areas  where  the 
greatest  amount  of  relief  would  be  provided. 

"(3)  That  detailed  planning  of  the  develop- 
mental program  be  undertaken  cooperatively 
by  the  various  Federal  agencies  which  would 
participate  in  construction,  settlement,  guid- 
ance of  settlers,  and  the  like,  including  the 
Northern  Plains  Agricultural  Advisory  Coun- 
cil of  the  Department  of  Agriculture  and  the 
land-grant  colleges,  by  the  planning  boards 
and  other  appropriate  agencies  and  authorities 
of  the  several  States  of  the  northern  plains 
region,  and  by  local  planning  agencies,  and 
that  the  overall  planning  program  be  coordi- 
nalcd  by  the  National  Resources  Committee. 

"(4)  That  particular  projects  be  constructed 
by  the  Federal  agency  or  agencies  best  adapted 
to  the  work  involved,  provided,  however,  that 
the  engineering  plans  for  all  relatively  large 
projects  be  subject  to  approval  by  the  Bureau 
of  Reclamation  and  that  plans  for  all  projects 
be  subject  to  certification  by  the  Department 
of  Agriculture  with  respect  to  their  agricul 
tural  soundness  and  their  conformity  with  an 
appropriate  land-use  plan. 

"(5)  That  responsibility  for  the  adminis- 
tration of  projects  upon  completion  rest  with 
the  Department  of  Agriculture,  and  that  set- 
tlers on  the  projects  be  required  to  repay  to 
the  Department  of  Agriculture  the  operation, 
maintenance,  construction,  land,  and  other 
charges  to  the  extent  of  their  ability  a^  de 
termined  jointly  by  the  Bureau  of  Reclama- 
tion and  the  Department  of  Agriculture,  in 
the  light  of  the  productive  capacity  and  util- 
ity of  the  land,  the  conditions  existing  on 
other  projects,  and  other  relevant  considera- 
tions. Repayments  for  construction,  land. 
and  other  capital  charges,  should  be  made 
in  not  more  than  40  annual  installments. 
Expenditures  from  Works  Progress  Adminis- 
tration funds  for  these  undertakings  would 
be  subject,  it  was  assumed,  to  such  provisions 
with  respect  to  reimbursability  as  the  Presi- 
dent might  determine. 

"(6)  That  contracts  for  repayment  be  ne- 
gotiated by  the  Department  of  Agriculture, 
preferably  with  irrigation  districts,  conserv- 
ancy districts,  or  other  suitable  bodies,  and 
that  in  selecting  projects  preference  be  given, 
other  things  being  approximately  equal,  to 
areas  having  irrigation,  conservancy,  or 
similar  districts. 

"(7)  That  the  Department  of  Agriculture 
assume  responsibility  for  locating  on  the 
projects  persons  in  need  of  resettlement;  for 
buying,  reselling,  subleasing,  and  leasing  land 
in  order  to  facilitate  construction  and  settle- 
ment (if  presently  so  empowered)  ;  for  col- 
lecting all  repayments ;  and  for  guiding  or 
advising  the  settlers  in  matters  of  farm 
practice." 


Congressional  appropriations. — On  June  14, 
1938,  the  President  submitted  to  the  Congress 
a  supplemental  estimate  of  appropriation  for 
the  fiscal  year  1!).;!)  for  the  construction  of 
water  conservation  and  utilization  projects  in 
the  Great  Plains  ami  arid  and  semiarid  areas 
of  the  United  States,  amounting  to  $5,000,000. 
Such  an  appropriation,  if  supplemented  by 
such  Works  Progress  Administration  aid  as 
appeared  to  lie  suitable,  would  have  permitted 
prompt  const  ruction  of  a  group  of  projects 
recommended  by  the  committee.  As  may  be 
recalled,  the  Congress  authorized  the  item  of 
$5,000,000  in  the  Second  Deficiency  Appropria- 
tion Act.  193S,  but  provided  that  the  funds 
were  to  lie  taken  from  funds  made  available 
by  section  1  of  the  Emergency  Belief  Appro 
prialion  Act  of  1938,  and  also  provided  that 
not  to  exceed  $50,000  could  be  expended  on 
any  one  project.  The  limiting  provisions  de- 
feated the  purpose  of  the  appropriation — inso- 
far as  projects  recommended  by  the  committee 
were  concerned.  It  was  accordingly  recom- 
mended by  the  committee  in  its  report  released 
(ictolier  II,  1938,  and  by  the  National  Recla- 
mation Association  in  Resolution  Xo.  7  adopted 
at  the  Reno  Convention,  that  the  sum  sought 
be  made  available  without  invalidating  re- 
strictions by  the  Congress  al    its  next   session. 

This  was  di in  the  Appropriation  Act  for  the 

Department   of  the  Interior,  1040. 

Sil<  el  it, a  null  construction  of  projects. 
Work  looking  to  the  selection  and  construc- 
tion of  irrigation  projects  in  the  program  of 
the  Northern  Great  Plains  Committee  is  pro- 
ceeding actively  and  I  believe  effectively, 
under  the  supervision  of  a  subcommittee 
consisting  of  representatives  of  the  Bureau 
of  Reclamation,  the  Department  of  Agricul- 
ture,  and  the  Works  Progress  Administra- 
tion, in  accordance  with  the  following 
communication  from  the  President  to  the 
Secretary  of  the  Interior,  dated  June  14, 
1939: 

"My  Dear  Mb.  Secretary: 
"In  order  to  effectuate  the  purposes  of  the 
appropriation  of  $5,000,000  for  water  con- 
servation and  utility  projects  in  the  Interior 
Department  Appropriation  Act,  1940,  about 
which  you  wrote  me  on  May  9,  I  am  request- 
ing that  the  following  procedure  be  adopted 
by  the  interested  Federal  departments  and 
agencies: 

"1.  Allocations  from  the  $5,000,000  appro- 
priation will  be  made  for  projects  individually. 
"L'.  Recommendations  for  allocations  will 
be  prepared  by  the  Department  of  the  In- 
terior in  accordance  with  the  general  policies 
set  forth  in  the  report  of  the  Northern  Great 
Plains  Committee,  dated.  October  14.  1938, 
and  will  include  the  concurrence  or  view  of 
the  Department  of  Agriculture  and  the 
Works  Progress  Administration. 

"3.  Each  recommendation  will  include  a 
description  of  the  proposed  project,  an  esti- 
mate of  the  total  cost  of  the  completed  proj- 
ect, estimates  of  the  work  which  can  be 
performed  by  relief  labor  and  of  the  reim- 
bursable  cost,   and   a    statement   of   the   pro- 


posed participation  of  each  Federal  Agency 
concerned  together  with  the  recommended 
amounts  of  funds  to  be  allocated  to  each. 

"4.  The  Secretary  of  the  interior  acting 
through  the  Bureau  of  Reclamation  will  be 
responsible  for  the  construction  of  projects, 
except  as  may  be  otherwise  recommended. 

"5.  Recommendations  will  be  transmitted 
to  me  through   the  Bureau  of  the  Budget. 

"6.  The  National  Resources  Committee 
through  its  Northern  Great  Plains  Commit- 
tee will  continue  to  coordinate  these  and 
related  activities  as  directed  in  my  memo- 
randum of  October  19,  1938. 

"I  am  forwarding  copies  of  this  letter  to 
the  chairman  of  the  National  Resources 
Committee,  the  Secretary  of  Agriculture,  and 
(he  Administrator  of  the  Works  Progress 
Administration  for  their  information  and 
guidance. 

Sincerely  yours, 

(si     Franklin   1  >.   Roosevelt. 

The     Honorable,    The     SECRETARY     OF    THE    IN- 
TERIOR." 

Seven  projects  have  been  considered  by 
the  subcommittee  for  immediate  construction. 
They  are  an  extension  of  the  first  and  second 
divisions  of  Buffalo  Rapids,  and  the  Saco 
Divide  Unit  of  the  Milk  River  project,  all  in 
Montana;  the  Buford-Trenton  and  Bismarck 
projects  in  North  Dakota;  the  Rapid  Valley 
project  in  South  Dakota;  and  the  Mirage 
Flats  project  in  Nebraska.  The  total  irri- 
gable area  in  these  projects  is  about  75,000 
acres;  the  total  estimated  cost,  $11,985,000; 
the  total  reimbursable  cost,  s  l.s-j.j.OOO ;  and 
the  nonreimbursable  cost,  to  be  met,  it  is 
expected,  by  work-relief  funds,  $7,160,000. 
The  Buford-Trenton  and  Rapid  Valley  proj- 
ects and  the  second  unit  of  the  Buffalo  Rapids 
project,  have  been  approved  by  the  President 
under  the  procedural  program  already  out- 
lined. 

The  disparity  between  the  aggregate 
reimbursable  cost  and  the  aggregate  nonre- 
imbursable cost  of  these  seven  projects  is 
particularly  noteworthy  because  they  repre- 
sent, so  far  as  known,  the  "cream  of  the 
crop"  in  reclamation  possibilities  within  the 
region.  If  they  were  to  be  carried  out  under 
conditions  equitable  alike  to  the  Government 
and  to  the  prospective  water  users,  if,  further, 
they  were  to  form  economic  havens  for  a 
considerable  number  of  distressed  dry-land 
farmers,  they  had  to  be  developed  under 
some  such  authorization  and  policy  as  recom- 
mended by  the  Northern  Great  Plains  Com- 
mittee. They  had  to  be  treated  as  relief 
irrigation  projects. 

Bet  the  Buford-Trenton  project  in  North 
Dakota,  first  of  the  group  to  receive  Presi- 
dential approval,  serve  as  spokesman  with  re- 
spect to  the  need  for  rehabilitation  and 
stabilization  by  any  and  all  practicable  means 
in  a  more  or  less  representative  area  of  the 
northernmost  plains.  In  Williams  County, 
within  which  the  project  is  situated,  rainfall 
has  been  subnormal  in  almost  every  year  since 
1929.     A  report  of  the  Bureau  of  Reclamation 
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completed  iii  1 : »: :s  showed  that  the  harvested 
area  had  decreased  more  than  400.(100  acres 
in  ilic  1u  years,  thai  the  number  of  horses. 
cattle,  sheep,  and  hogs  had  decreased  more 
than  50  percent,  thai  65  percenl  of  nil  farms 
were  delinquent  in  tax  payments,  and  that 
l."),000  persons  out  of  a  total  population  of 
10,000  were  supported  by  direct  relief  or  Fed- 
eral labor  projects. 

Investigations  have  been  nearly  completed 
by  the  Bureau  of  Reclamation  on  five  projects 
in  Montana  and  North  Dakota   that    have  not 

vol    I n   considered   by   the   subcommittee  of 

the  Northern  Great  Plains  Committee.  They 
are  the  Marias,  Deadnian's  Basin.  Nesson 
Valley  (Right  Rank),  Cartwright,  and  I.ivoiia 
Flats  projects.  Construction  of  these  proj- 
ects, if  found  feasible,  could  be  undertaken 
with  little  additional  preliminary  examina- 
tion. The  Bureau  of  Reclamation  has  rel- 
atively advanced  investigations  under  way  in 
some  10  areas  that  arc  (bought  to  he  irrigable 
and  the  Corps  of  Engineers  has  investigations 
of  survey  scope  that  involve  combined  flood 
control  and  irrigation  development  which  arc 
in  progress  in  five  drainage  areas  of  the  re- 
gion. Finally,  general  preliminary  studies 
arc  under  way  in  several  basins  tributary  to 
the  Missouri  River  that  may  develop  require- 
ments for  the  exam  inatiou  of  individual  a  re;  is. 
Such   requirements  are  nol   known  at   present. 

Control  of  project  hinds. —  In  its  report 
of  October  14.  193S,  the  Northern  Great 
[Mains  Committee  recommended  legislation 
under  which  the  Department  of  Agriculture 
could  purchase  for  later  sale  or  long-term 
lease  land  suitable  for  settlement  in  the  ir- 
rigation projects  under  discussion,  li  stated 
the  need   for  such   legislation  as  follows: 

"Attention  is  called  by  the  Department  of 
Agriculture  and  the  Bureau  of  Reclamation 
to  the  fact  that  unless  a  substantial  propor- 
tion of  the  lands  to  be  bene 'ted  by  a  project 
are  under  Federal  owner-hip  or  control  in 
advance  of  initiation  of  the  project  and  as  a 
condition  to  its  approval,  the  benefits  which 
would  accrue  from  the  program  to  destitute 
farm  families  in  need  of  a  permanent  source 
of  livelihood  through  relocation  will  be  losi 
in  large  measure.  Without  such  ownership 
or  control,  landowners  within  a  project  could 
retain  for  dry-farming  or  grazing  purposes 
such  parts,  if  any.  of  their  holdings  as  ex- 
ceeded in  size  the  units  established  for  irriga- 
tion purposes,  thus  minimizing  the  population 
capacity  of  the  project:  and  speculative,  non- 
resident ownership  of  irrigated  units  would  be 
facilitated." 

The  committee  believes  now.  as  formerly, 
that  Federal  acquisition  and  subsequent  re- 
sale or  lease  of  lands  in  the  proposed  irrigat  ion 
projects  of  the  northern  plains  are  essential 
to  the  proper  settlement  and  development  of 
the  projects  and  to  protection  of  the  Federal 
investment   in  them. 

Although  il  is  possible  that  the  item  in 
the  Interior  Department  Appropriation  Act, 
1040,  which  appropriates  $5,000,000  for  water 
conservation     and     utility     projects     conveys 


sufficient  technical  authorization  for  the  pro- 
cedure here  advocated,  the  committee  realizes 
that  the  original  budget  estimate  was  drawn 
and  that  subsequent  hearings  were  conducted 
by  the  House  Committee  on  Appropriations 
with  the  tacit  understanding,  so  far  as 
known,  that  authorization  for  federal  acqui- 
sition and  disposal  of  lands  within  the 
projects  would  be  sought  through  separate 
congressional  action,  it  is  the  judgment  of 
the  committee  that  separate  and  explicit 
legislation  is  desirable,  even  if  not  necessary. 

The  Wheeler-Case  Act. — Appropriate  legis- 
lation was  needed  to  permit  a  continuation  of 
the  work  of  reclamation  initiated  by  the 
item  in  the  Interior  Department  Appropria- 
tion Act  for  the  fiscal  year  1040  that  has 
already  been  noted.  The  need  was  met  by 
an  act.  S-1802,  approved  by  the  President  on 
August  11.  1030,  which  authorizes  the  con- 
struction of  water  conservation  and  utiliza- 
tion projects  in  the  Great  Plains  and  arid 
and  semiarid  areas  of  the  United  Slates  and 
the  appropriation  of  such  sums  of  money  as 
may  be  necessary  to  carry  out  the  provisions 
of  the  act.  I  shall  not  discuss  the  act  nor 
the  desirability  of  supplementary  legislation, 
for  the  entire  subject  doubtless  will  be 
covered  by  Congressman  Case,  the  next 
speaker  on  tin-  program.  1  do  wish,  however. 
to  felicitate  Mr.  Case  upon  the  passage  of  the 
act,  to  which  1  trust  his  name,  together  with 
thai  ol'  Senator  Wheeler,  may  always  be 
attached    in    the    public    mind. 

I'rorjrcss  under  tin1  Water  Facilities  Ad. — 
The  Northern  Great  Plains  Committee  has 
recognized  in  the  Water  Facilities  Act  an  in- 
strument of  importance  for  the  development 
of  small  w.lter  facilities  as  an  aid  to  proper 
land  use  in  (lie  northern  plains.  Supplemen- 
tal irrigat  ion  on  a  small  scale  and  supplies  of 
water  for  farmsteads  and  for  stock  are  in- 
volved. Progress  under  the  act  has  been  ad- 
versely affected  by  the  limitations  imposed  by 
available  funds,  by  the  difficult  problems  in- 
volved, by  limited  knowledge  of  the  ecoi it's 

of  intermittent  supplies  of  water  and  of  per- 
missible drafts  on  underground  supplies,  and 
by  other  factors.  As  a  result  of  initial  expe- 
riences the  Department  of  Agriculture  has 
made  changes  in  policy  and  administration 
which  should  expedite  progress.  The  reha- 
bilitation of  distressed  farm  families  through 

the    inslallali f    water    facilities    is    being 

expedited  by  the  use  of  funds  provided  by  I  he 
Farm  Security  Administration.  Such  expen- 
ditures arc  additional  to  those  made  under  the 
Wafer  facilities  Ad  and  further  the  attain- 
ment of  objectives  sought  by  the  act. 

Where  Reclamation  Is  Impossible 

Di  suable  lines  of  ictlCl)  for  rehabi  lit  it  i:  li 
and  stabilization  over  the  great  part  of  the 
northern  plains  which  is  nonlr risible  hi\c 
been  stated  in  general  terms  by  manj  investi- 
gating agencies.  .Much  ploughland  should  be 
returned  permanently  to  grass.  Many  opera! 
ing   unils   should    be    increased    in    size.      I.ive 


stock   firming,    involving  a    judicious  combi 
nation   of   grazing  and   feed-crop   production, 

should  widely  replace  grain  farming.  A  less 
unstable  income  should  be  sought  through  di- 
versification of  farm  programs  in  some  areas, 
and  through  growing  drought-resistant  crops 
in  other  areas.  Improved  relations  between 
owners  and  tenants  and  adequate  means  of 
financing  farm  enterprises  should  be  promoted. 
Town  and  farm  economy  should  be  better 
integrated.  Population  density  should  be  ad- 
justed to  proper  use  of  the  laud.  The  gov- 
ernment services  of  States  and  counties 
should  be  fitted  to  the  readjusted  population. 

To  state  abstractly  the  various  problems 
involved  is  easy:  to  formulate  concretely 
practicable  means  for  their  solution  is  diffi- 
cult.  They  interlock  and  together  assume  an 
intricate  character.  They  concern  Federal, 
State,  and  local  agencies,  most  of  which  have 
been  accustomed  to  approach  them  from  par- 
ticular angles  along  specialized  functional 
lines  and  without  close  collaboration.  They 
call  for  a  coordinated  approach  on  a  re- 
gional basis.  Clearly,  however,  no  single  pat- 
tern of  readjusted  land  use  for  the  region  as 
a  whole  could  provide  a  sound  foundation  for 
a  satisfactory  economic  and  social  structure, 
for  there  is  wide  variation  in  the  utility  of 
different  areas.  Intensive  studies  of  repre- 
sentative sample  areas  are  needed. 

Such  studies,  for  several  of  which  the  North- 
ern Great  Plains  Committee  has  provided. 
may  afford  a  basis  for  the  formulation  of  pro- 
grams of  readjustment  in  land  use  and  popu- 
lation distribution  in  the  areas  studied.  It  is- 
probably  only  by  the  development  of  unified 
and  definite  programs  of  readjustment  in  rep- 
resentative areas  that  the  adoption  of  realistic 
policies  and  procedures  in  line  with  the 
physical  facts  and  economic  conditions  in  the 
northern  plains  can  be  brought  about.  Suc- 
cessful readjustments  in  several  areas  of  dis- 
similar character  probably  would  have  wide- 
spread influence  elsewhere. 

Looking  Forward 

A  land  of  ureal  risks  in  the  past,  the  North- 
ern Great  Plains  can  become  a  hand  of  rea- 
sonable security  in  the  future.  If  the  change 
is  to  occur,  constructive  action  through  years 
along  many  lines  will  be  needed.  If  the 
change  is  lo  occur,  Federal,  Slate,  local,  and 
private  agencies  and  private  individuals  must 
work  together  to  bring  it  about.  I  trust  that 
the  Northern  Great  Plains  Committee  may 
prove  increasingly  helpful  in  the  joint  under- 
taking. As  chairman  of  the  committee  I  ap- 
preciate greatly  the  support  it  has  received 
from  the  National  Reclamation  Association, 
and  I  frankly  solicit  further  support  in  tin  | 
following  matters  : 

1.  In  seeking  a  suitable  appropriation  at  the 
next  session  of  the  Congress  for  continuance 
of  the  program  for  the  construction  of  relief 
irrigation  projects. 

t  ( 'ontinned  on  paye  17 ) 
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Candid-camera  shots  of  Bureau  of  Reclamation  officials  attending  National  Reclamation  Association  Convention  in  Denver,  Colo.,  November  I4-I6,  19.19 


1)  E.  O.  Larson,  K.  B.   Keener,  R.  J.  Newell 

2)  H.  A.  Parker,  George   A.   Bonnetr.  E.  A. 

Moritz 

3)  L.  E.  Foster  leaves  the  Conference 

4)  William  E.  Warne,  L.  R.  Fiock 

5)  L.  N.  McCIeilan,  William  F.  Kubach 


(6)  J.  Stuart  McMaster,  J.  Kennard  Cheadle 

(7)  Walker  R.  Young  and  R.  S.  Calland  dis- 

cuss  a   Central   Valley  problem   with 
George  A.  Bonnett 

(8)  Donald   I.  Jerman  and  William  G.  Sloan 

are  amused 


(9)  W.  H.  Nalder  and  others  listen 

(10)  H.J.  S.  Devries  tells  L.  E.  Foster  and  an 

unidentified  gentleman 

(11)  E.  O.  Larson  (foreground),  P.  J.  Preston 
(left),  and   J.  R.  Alexander    (half   hidden) 

(12)  George  O.  Sanford  and  S.  O.  Harper 


Improved  Methods  in  Caned  Maintenance 

By  W.  H.  ROBINSON,  Manager.  Gem  Irrigation  District,  Homedale,  Idaho  l 


THE  history  of  irrigation  began  with  an  in- 
dividual diverting  water  from  a  small  stream 
on  in  an  adjoining  piece  of  land  without  hav- 
ing to  build  canals,  and  was  practiced  in 
Assyria,  Babylonia,  China,  Egypt,  and  India. 

In  the  United  Stales  are  found  remains  of 
ancient  irrigation  works  in  Colorado,  Utah, 
New  Mexico,  and  Arizona,  showing  that  arti- 
ficial watering  was  practiced  there  by  pre- 
historic peoples,  some  of  whose  ditches  are 
used  in  present  operations.  The  Spaniards 
who  invaded  the  country  learned  the  lesson  of 
irrigation,  and  carried  it  back  (o  their  kins- 
men in  Mexico  where  it  was  used  to  seine  ex- 
tent. In  southern  California  the  early  mis- 
sions surrounded  their  stations  with  farms 
made  fruitful  by  watering  the  parched  plains. 
About  1850  the  Mormons  in  Utah  furnished 
the  United  States  with  the  first:  striking  ex- 
ample of  practical  irrigation  on  a  considerable 
scale,  and  about  this  time,  the  gold  miners  in 
California  used  seme  of  the  water  from  placer 
mining  operations  for  irrigating,  with  enough 
success  to  attract  attention,  and  its  use  was 
gradually  increased. 

About  1S70  the  Union  Colony  at  Greeley, 
Colo.,  attained  ureal  success,  making  this  dis- 
uici  famous.  This  was  really  only  the  be- 
ginning, and  soon  groups  cooperated  by  form- 
ing colonies,  their  settlers  locating  on  small 
nearby  farms  and  obtaining  water  from  a 
common  source.  In  this  manner,  increasing 
areas  were  brought  under  cultivation,  and 
such  colonies  with  individuals,  associations, 
and  companies  introduced  irrigation  in  many 
localities. 

In  the  late  eighties,  millions  of  dollars  were 
put  into  such  projects  speculatively,  hut  few 
proved  profitable  for  investors,  although  they 
were  the  means  of  substantial  advancement  in 
the  extension  of  irrigation. 

The  whole  scheme,  however,  has  became  so 
vasl  and  of  such  economic  importance  that 
Slate  and  National  Governments  are  more 
and  more  assuming  its  responsibilities.  The 
Reclamation  Act,  which  became  a  law  in  1902, 
marked  the  beginning  of  a  new  era  in  irriga- 
tion in  America. 

Early  Irrigation  Projects 

The  first  projects  in  the  United  Slates  were 
crudely  built  ditches,  and  the  diversions  were 
made  of  loose  lock  where  handy,  or  were  made 
of  logs,  wire  netting,  and  straw,  which  washed 
out  each  spring  in  the  high  water,  and  had  to 
be  replaced  before  the  beginning  of  the  irriga- 
tion season. 


1  Paper    road    November    14    before    NRA    conven 
tion  in  Denver. 


The  early  systems  depended  upon  the  nat- 
ural flow  of  the  rivers  diverted  by  dams  and 
canals,  but  in  the  growing  season  the  streams 
were  lowest,  and  when  water  was  nmsl  needed, 
it  often  was  not  available.  This  condition 
resulted  in  the  extensive  building  of  dams  and 
storage  reservoirs,  in  which  are  collected  the 
Hood  waters,  thus  not  only  insuring  a  supply 
when  most  needed  but  making  possible  the 
greatest   use  of  the  stream. 

The  first  canals  were  constructed  by  hand 
labor  or  by  teams  and  small  scrapers  called 
slip-scrapers,  taking  five  or  six  of  them  to 
carry  a  yard  of  dirt.  Then,  later,  wheel 
scrapers,  fresnos,  and  carry-alls  of  different 
sizes  holding  as  much  as  12  yards  to  a  load 
were  used,  which  were  quite  an  improvement 
over  the  former  method.  These  were  used  in 
cleaning  and  maintaining  the  canals,  while 
most  of  the  laterals  had  to  be  cleaned  with 
hand  labor  using  shovels.  Efforts  are  now 
being  mack'  to  build  small  ditches  and  V's 
that  will  handle  this  work  more  economically. 

Practically  all  the  structures  such  as  head- 
gates,  weirs,  checks,  and  culverts  were  built 
of  wood,  which  lasted  only  a  few  years  and 
had  to  be  replaced.  Now,  practically  all  struc- 
tures are  built  of  concrete  or  steel,  which 
reduces  maintenance  costs.  On  our  project 
(the  Gem  Irrigation  District  of  the  Owy- 
hee project  i.  which  was  built  in  1012,  prac- 
tically all  the  structures  were  built  of  wood, 
but   most   of   them   have   been    replaced   with 

concrel ■  steel.     We  had  about  3  miles  of 

untreated  wood  slave  pipe  which  was  buried, 
and  in  a  very  few  years  had  to  be  excavated 
and  placed  on  piers  to  stop  the  deterioration. 
Later,  concrete  pipe  replaced  these. 

We  also  had  miles  of  metal  flumes  built  on 
wooden  structures,  which  are  being  replaced 
with  concrete  syphons.  With  permanent  im- 
provement of  the  structures,  maintenance 
costs  are  reduced  and  service  improved. 

During  the  earlier  years  of  operation  of  our 
project  horses  and  scrapers  were  used  for 
cleaning  canals,  but  it  became  more  difficult 
to  get  learns  and  men  as  the  settlers  were 
busy  at  that  time  of  the  year  upon  their 
farms.  We  also  found  it  very  difflcull  with 
teams  to  maintain  the  slopes  on  the  banks  of 
the  canals,  which  was  necessary  to  maintain 
the  full  capacity,  because  the  weeds  and  mass 
would  grow  and  accumulate  silt  until  the 
banks  were  nearly  perpendicular. 

Later  Improved  Structures 

Projects  built  during  the  past  decade  were 
constructed  wiih  permanent  structures,  uni- 
form slopes   ,iu   the   banks   and   roadways   on 


the  banks  to  faciliate  the  distribution  of 
water.  Large  savings  in  maintenance  costs 
have  been  made  where  canals  were  lined  with 
concrete.  Although  the  expense  of  lining 
these  seel  ions  of  canal  has  been  rather  high, 
the  saving  in  the  loss  of  water  and  the  main- 
tenance costs  have  more  than  paid  for  the 
expense  where  water  is  expensive.  In  the 
past  few  years  several  canal  lining  experi- 
ments have  been  made  with  asphalt  and 
gravel  reinforced  with  cotton  fabric,  which  is 
a  cheaper  method,  but  is  yet  in  the  experi- 
mental stage.  A  section  of  canal  about  a 
mile  in  length  belonging  to  the  North  Exten- 
sion Canal  Co.  of  Soda  Springs,  Idaho,  was 
lined  with  a  mixture  of  asphalt  and  gravel 
and  reinforced  with  heavy  cotton  fabric.  I 
am  told  that  the  company  had  a  loss  varying 
from  20  to  30  percent  before  lining  this  sec- 
tion, whereas  after  lining  the  loss  was  cut 
to  about  1%  percent.  The  cost  of  main- 
tenance is  greatly  reduced,  because  there  is> 
no  expense  of  cleaning  and  mossing. 

The  Seventy-sixth  Congress  appropriated 
considerable  money  for  the  Department  ofi 
Agriculture,  one  of  the  items  being  for  emer- 
gency erosion  control,  which  included  re- 
search and  demonstration  work  on  fire  control 
and  irrigation  construction  work  to  eliminate 
hazards  in  the  Everglades  region  of  Florida. 
It  would  seems  that  the  irrigation  districts 
of  the  Northwest  certainly  should  get  some 
help  from  the  Department  of  Agriculture  in 
making  experiments  on  canal  linings,  using 
the  surplus  cotton  and  asphalt  method.  If 
these  experiments  were  made  in  different 
localities,  it  would  certainly  prove  of  value, 
and  I  would  recommend  to  this  Congress 
the  passage  of  a  resolution  asking  for  this 
aid. 

There  is  also  a  great  advantage  in  using 
sodium  chlorate,  carbon  bisulphate,  and 
arsenic  in  different  places  on  canals,  which 
eliminates  the  growth  of  weeds  and  willows, 
especially  around  bridges  or  structures  where 
one  is  unable  to  clean  with  machinery.  One 
application  of  these  chemicals,  which  would 
last  for  a  number  of  years,  greatly  reduces 
the  amount  of  hand  labor  that  otherwise 
would  be  necessary  to  maintain  the  canals. 
The  wholesale  poisoning  of  gophers,  as  now 
practiced  by  most  canal  companies,  has  prac- 
tically exterminated  the  rodents  in  many 
sections,  and  has  greatly  reduced  breaks  in 
canals  and  laterals.  This  has  been  done  in 
most  instances  in  conjunction  with  the 
Department  of  Agriculture  and  the  Civilian 
Conservation  Corps.  This  work  has  also 
been  of  great  value  to  the  individual  farmers. 

About  10  years  ago,  we  purchased  a  tractor 
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and  road  grader.     We  first  used  these  to  build 
roads   on    top   of   the   banks.     At   that    time, 
they   were  not  building  angle  dozers,   and  if 
we  bad  bad  one  of  them  at  that  time,   the 
work    would    have    been   much    simple]-.     We 
built  these  roads  on  the  banks  during  the  ir- 
rigation season.     After  the  water  was  turned 
out  of  the  canals,  we  built  a  small   vee  and 
attempted  to  slope  the  banks  and  put  the  dirt 
on  top  of  the  bank,  but  rinding  we  were  short 
of  power  to  make  any  progress,  we  purchased 
another  tractor  and  built  a  large  vee,  using 
timbers  24  feet  long  for  the  wings  shod  with 
steel  grader  blades,  using  a  hinged  nose  shod 
with  steel  and  making  the  wings  adjustable 
for  different  height  banks.     One  tractor  was 
bitched  to  the  nose  of  the  vee  and  the  other 
to   the  end  of   the   wing.     This  worked   very 
satisfactorily  on  ditches  that   were  not  more 
than  6  or  7  feet  deep,  laying  the  burm  upon 
the  bank  where  it  could  be  reached  with  a 
grader  and  scattered  across  the  roadway. 

Next,  we  purchased  a  rotary  scraper  to  be 
used  with  a  tractor  for  removing  silt  deposits 
and  repairing  breaks  or  building  fills.  This 
replaced  the  teams,  and  we  found  it  to  be 
very  economical  in  operation. 

Then,  a  few  years  ago.  we  purchased  an 
angle  dozer  to  be  used  on  one  of  our  tractors, 
which  is  very  useful  in  repairing  breaks  and 
moving  dirt  on  short  hauls.  It  takes  the 
place  of  a  grader  in  a  great  many  instances. 
with   more  economical    operation. 

The  carry-all  scraper  is  another  piece  of 
equipment  that  can  be  used  to  very  good  ad- 
vantage in  removing  silt  from  canals,  build- 
ing up  banks,  repairing  breaks,  and  numerous 
other  jobs.  These  are  being  built  in  different 
sizes  to  be  used  by  the  various  tractors,  and 
will  handle  up  to  12  yards  to  a  load.  Where 
these  can  be  used  to  advantage,  dirt  can  be 
moved  as  cheaply  as  by  any  other  method. 

The  dragline  is  another  piece  of  equipment 
that  is  very  useful  in  (he  repairing  of  breaks 
and  moving  quantities  of  dirt  where  heavy 
cuts  are  made,  and  has  been  used  but  com- 
paratively few  years  for  this  type  of  work. 

Our  next  task  was  to  solve  the  problem  of 
cleaning  the  ditches  during  the  operating 
season  of  moss  which  grew  in  the  bottom  of 
the  ditches  during  the  hot  weather,  and  of 
grass  and  weeds  that  grew  on  the  bank. 
which  went  to  seed  and  were  distributed  over 
the  farms.  In  the  earlier  years,  the  canal 
banks  were  mowed  with  teams  and  mowers, 
and  the  moss  was  mowed  with  scythes  by 
men  wading  up  to  their  waists  in  water,  or 
by  disking  or  harrowing  after  the  water 
had  been  cut  down  in  the  canal,  which 
deprived  the  water  users  of  water  for 
several  days  each  time  a  canal  was  cleaned. 
During  the  hot  weather,  this  meant  consider- 
able loss  to  the  farmers.  We  conceived  the 
idea  of  using  a  heavy  chain  with  a  tractor  on 
each  bank  dragging  it  lengthwise  in  the  ditch, 
and  after  some  experimenting,  found  a  com- 
bination of  railroad  iron  used  in  the  center 
and  heavy  chains  fastened  to  the  end  of  the 
railroad  iron,  reaching  above  the  water  line 


on  the  slopes  of  the  banks  and  then  a  cable 
from  the  chain  to  the  tractor  would  prac- 
tically clean  the  canal  of  moss.  When  spill- 
ways were  available  so  that  the  water  could 
lie  wasted  for  a  short  time,  the  moss  could  be 
diverted  through  them  into  a  creek,  which  is 
much  easier  than  having  to  install  trash 
tacks  and  pitch  this  moss  out  by  band  labor. 
In  most  instances,  when  cleaning  the  canals 
'if  moss  by  this  method,  it  is  not  necessary  to 
reduce  the  amount  of  water  in  the  canal,  and 
if  there  are  i,„(  ,,„,  many  obstructions,  such 
as  bridges,  checks,  and  fences,  a  crew  K  able 
i"  clean  up  to  20  miles  in  a  day. 

Another  piece  of  equipment  is  the  self- 
propelled  dredge,  using  an  endless  chain  will, 
buckets  on  it  to  elevate  the  dirt  on  to  the 
bank.  This  is  used  extensively  where  large 
amounts  of  silt  are  deposited  in  the  canals 
from  rivers  and  streams  from  which  thej 
divert. 

For  a  number  of  years  we  have  been  very 
well  satisfied  with  the  tractor  equipment  being 
used  for  the  operation  of  ,mr  larger  canals, 
and  have  been  able  I,,  maintain  the  slopes 
and  control  the  weed  growth  on  the  bam  b  [1 
as  considerable  difficulty  has  been  experienced 
in  maintaining  our  smaller  laterals,  we  pur 
'based  several  manufactured  V's  of  both  the 
single  and  double -winged  type,  which  have 
worked   very   Well,  although   they   were  hard    In 

adjust  to  the  different  sized  laterals,  being 
of  varying  widths  and  bank  heights.  There- 
fore, a  year  ago  we  decided  to  build  a  double- 
winged  V  or  ditcher  according  to  our  ideas, 
and  obtained  an  old  grader  frame,  mold- 
boards,  ami  other  grader  parts  from  an  equip 
ment  company.  Then,  we  purchased  some 
truck  wheels,  bearings,  and  tires  and  fabri- 
cated a  machine  ii r  shop.     We,  of  course, 

found  some  weak  parts  and   had  to  rebuild  it, 
but    after   making  a    very   few   changes,    the 
machine  was  used  tor  over  a  month,  last  fall, 
and   will   be  used   at   the  end  of   the  irrigation 
season   for  general   cleaning.     This  ditcher  is 
controlled    by    hand    wheels,    the    same    as    a 
grader,  and  will  lift  high  enough  to  clear  the 
banks  when  going  into  and  out  of  a  ditch.     It 
is   built    heavy  enough   so  that  an  80-  or  '.in 
horsepower  caterpillar  tractor,  or  two  smaller 
machines,  can  be  used  as  power.     The  amount 
of  power  needed  is  dependent  upon  the  amount 
of  dirt  to  be  moved  in  shaping  up  the  ditch 
or  lateral.     This  ditcher  is  adjustable  and  can 
I"'  used  on  ditches  or  laterals  from  3  to  7  feet 
wide  on  the  bottom,  with  a  maximum  6-foot 
bank.     It    can    be    used    either    by    hitching 
directly  to  the  machine  and  putting  the  tractor 
in  the  bottom  of  the  ditch,  or  by  employing 
cables  and  pulling  with  a  tractor  from  each 
bank.     It   holds   the  width  of  the  ditch   uni- 
form, which  of  course  makes  an  even  velocity 
of   water    and    avoids   the   depositing   of   silt 
which,  with  ditches  wide  in  one  section  and 
narrow  in  the  other,  accumulates  rapidly.     It 
can  also  be  adjusted  so  that  any  desired  depth 
of  silt  can  be  removed  from  the  bottom  of 
the  ditch  and  works  very  well  where  the  ditch 


is  fairlj  wet.  as  u  \N-iii  handle  sticky  material. 
By  working  the  bottom  of  the  canals  and 
laterals  most  of  tin  moss  bulbs  which  dis- 
courage the  growth  of  moss  during  the  next 
season   are  torn   up. 

One-Winged  Ditcher  Does  Good  -Job 

Recently,  a  local  man  in  our  cominunitv 
has  developed  another  machine  for  ditch 
cleaning,  which  has  great  possibilities.  It  is 
a  one-winged  ditcher,  directly  connected  and 
controlled  by  a  dozer  frame  and  power  con- 
trol from  a  tractor.  This  machine,  which 
'■an  be  used  in  canals  by  on,,  man,  takes  the 
I'1'"'1  "•'  a  back-sloping  grader  and  does  a 
very  good  job,  maintaining  the  slopes  of  the 
'anal   banks. 

Since  using  power  equipment  on  our  canals 
we  have  obtained  the  following  results: 

First,  a  saving  of  about  25  percent  in 
maintenance  cost. 

Second,     by     keeping     the     canals     clean     Of 

moss  and  weeds  we  have  been  able  to  deliver 
the  full  capacity  of  the  canal  a  greater  per- 
centage of  the   time. 

Third,  by  mossing  with  this  heavy  chain. 
we  find  considerable  sill  is  stirred  up  and 
the  water  takes  ii  on  through  the  canal, 
saving  the  removal  at  the  end  of  the  season, 
:ini1  u''  also  find  that  where  any  leakage 
occurs,  this  method  tends  to  seal  the  leaks 
and    reduce   the  seepage. 

F '"'•     by    maintaining     the     slopes    and 

Widths  of  the  canals  and  laterals,  the  ve- 
locity of  the  water  is  nearer  uniform  and 
considerable  seepage  and  evaporation  are 
eliminated. 

Fifth,  by  maintaining  a  good  roadway  on 
"tic  bank  of  the  canal,  a  more  economical 
and  satisfactory  distribution  of  the  water  can 
be  made,  as  the  ditch  rider  and  water  master 
ai'e  able  to  cover  a  greater  mileage  than 
was  possible  when  using  saddle  horses,  re- 
ducing the  number  of  ditch  riders  and  con- 
sequently  (he   cost   of  operation. 

Sixth,  by  replacing  wooden  structures  with 
concrete  and  steel,  maintenance  costs  are 
greatly  reduced. 

Seventh,  generally,  there  is  very  little  time 
after  the  irrigation  season  in  the  fall,  or 
before  the  irrigation  season  in  the  spring,  that 
weather  will  permit  canal  work,  and  it  is  pos 
Sible  where  using  machinery,  (,,  work  several 
shifts  a  day  by  using  lights.  This  feature 
is  also  of  great  advantage  in  case  of  breaks 
during  the  irrigation  season,  as  equipment 
ean  '"'  operated  continuously,  while  teams 
cannot. 

We  still  use  some  team  and  hand  labor  to 
clean  the  small  laterals  of  moss  and  weeds 
during  the  irrigation  season,  but  less  work  is 
done  by  this  method  each  year.  Because  of 
the  advantages  of  using  power  equipment  for 
canal  maintenance,  I  think  any  canal  man- 
ager would  be  greatly  handicapped  to  have  to 
operate  under  the  old  methods,  after  using 
the  new,  improved  methods  of  the  past  several 
years. 
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Drainage  and  Clearing — Desirability 

and  Method 

By  WILLIAM  E.  WARNE,  Director  of  Information.  Bureau  of  Reclamation 


RECLAMATION  of  hinds  for  agricultural  use 
has  taken  on  a  meaning  in  the  United  States 
more  restricted  than  the  dictionary  definition 
intended.  Ii  has  almosl  conic  to  mean  the 
reclamation  of  arid  lands  h.v  irrigation,  and 
this  is  because  the  work  of  the  Federal 
Bureau  of  Reclamation  has  heen  confined  to 
this  single  held. 

Some  recently  have  argued  thai  the  Bureau, 
like  the  word  "reclamation,"  need  not  he  so 
confined  :  that  it  would  he  appropriate  for  the 
Bureau's  work-  also  to  encompass  the  wider 
range  of  reclamation  of  wet  lands  h.v  drain- 
age and   of  cut-over   lands  h.v  clearing. 

Strong  and.  in  some  respects,  convincing 
cases  have  heen  made  for  reclamation  by 
drainage  of  wet  lands,  specifically  in  the 
alluvial  valleys  of  the  South,  and  for  reclama- 
tion h.v  clearing,  specifically  of  some  of  the 
cut-over    land    of   the    Pacific    Northwest. 

Ii  might  he  noted  thai  present  appeals  for 
expansion  of  the  federal  Reclamation  pro- 
gram in  these  regards  represent  a  recurrence 
of  interest,  especially  in  the  South,  rather 
than  the  stirring  of  a  new  idea.  When,  after 
the  World  War.  soldier-settlement  programs 
were  being  considered,  a  great  deal  of  study 
and  planning,  much  of  it  rather  general,  was 
given  in  drainage  and  In  clearing  operations 
throughout  the  country.  This  generated  an 
interest  in  the  South  which  grew  into  a  very 
active  campaign  for  inauguration  of  a  recla- 
mation program  fur  the  Southern  Slates 
both  by  drainage  and  by  clearing.  This  cam- 
paign broke  in  1930  when  a  push  fur  loiiis- 
laiinii    tailed   ;it    the   last    moment    to   reach    its 

A  decade  ago  in  the  Pacific  Northwest  seri- 
ous proposals  for  consideration  of  reclama- 
tion h.v  clearing  were  first  brought  forward 
by  a  group  led  h.v  ('.  .1.  Zintheo  of  Seattle. 
'flic  press  westward  of  a  new  wave  of  migra- 
tion during  the  past  few  years  from  the  Great 
Plains  anil  other  areas  has  given  added  em- 
phasis to  the  need  fur  such  developments  in 
that    area. 

Even  a  hasty  review  of  the  reports,  sum- 
maries, and  studies  available  will  lead  to  the 
conclusion  that  the  need  in  the  Southern 
Slates  is  at  least  as  great  fur  rural  com 
niunities  patterned  after  those  fostered  on 
our  Federal  Reclamation  projects  in  the  West 
as  it  is  for  drained  land  for  expansion.  Edit 
cators  and  rural  sociologists  who  in  the  past 
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have  sponsored  movements  for  extension  of 
federal  Reclamation  activities  to  the  Smith 
have  staled  two  objectives:  111  the  addition 
of  good  productive  laud  to  the  southern  farm- 
ing areas,  and  (2l  the  establishment  there 
of  progressive,  general-farming  communities 
in  which  home  owners  might  operate  single- 
family  farms.  Strung  are  the  arguments  run- 
ning through  these  reports  against  single  crop- 
ping, against  tenantry  and  attendant  social 
evils  and  economic  perils.  It  seems  apparent 
that  a  program  for  reclamation  by  drainage 
which  was  nut  planned  to  establish  a  com- 
paratively large  community  of  small  farm- 
ers would  be  unacceptable  to  must  of  the 
enlightened  people  of  the  Southern  Stales. 

Al  this  time  in  37  States  S4.400.000  acres, 
mostly  east  of  the  100th  meridian,  are  or 
ganized  in  drainage  districts.  In  these  dis- 
1  ii<is-  about  ii:;'_.  niilliiiu  acres  are  cultivated. 
It  was  estimated  in  a  report  by  the  Land 
Planning  Committee  of  the  Nat  i una  I  Resources 
Board  in  1934  that  about  •'!<)  million  acres  of 

g 1  land  could  be  drained  at  an  average  cosl 

of  $30  ail  acre.  Only  a  part  of  this  land  lie- 
in  the  Southern  States.  Since  1030  virtually 
no  new  district-  have  been  organized. 

The  Reconstruction  Finance  Corporation  on 
November  1.  193!),  had  authorized  refinancing 
leans  totaling  $38,000,000  to  some  300  drain- 
age and  levee  districts  covering  upward  of 
10,000,000  acres.  These  loans  compare  With 
the  total  investment  in  drainage  and  levee 
districts  of  $680,009,000.  <  Mi  the  same  date 
the  Reconstruction  Finance  Corporation  had 
authorized  loans  totaling  $66,090,000  in  pri- 
vately financed  irrigation  districts,  wholly  in 
the  West.  These  loans  compare  with  a  total 
investment  in  private  irrigation  enterprises 
approximating   $780,000,000. 

While  these  records  are  not  conclusive. 
they  might  indicate  that  the  drainage  enter- 
prises experienced,  during  the  depression, 
difhcultic-s  nu  gn»at<  i  ihan  those  of  ii  ngatrcm 
enterprises  and  other  farming  activities. 

One  recent  report  has  staled  thai  overpro 
duction  of  agricultural  products  indicates 
that  little  need  exists  at  present  for  the 
drainage  of  additional  lands,  others  have 
urged  the  colonizing  of  progressive  communi- 
ties mi  newly  drained  land  as  a  means  of 
introducing  general  farming  in  the  South. 
These  argue  thai  by  this  means  an  attack 
could  be  made  on  present  practices  of  planting 
cotton  or  tobacco  exclusively,  thereby  reduc- 
ing reliance  on  crops  of  which  overproduction 
has  been  a   Constant   threat,  and   also,   therebv 


providing  vegetables,  milk,  and  other  dietary 
needs  in  a  section  where  their  production  and 
their  consumption  are  below  the  national  aver- 
age and.  in  some  areas,  below  normal  health 
requirements. 

Reclamation  of  Cut-over  Land 

Turning  fur  a  moment  to  consideration  of 
the  possibilities  of  reclamation  by  clearing 
of  cut-over  lands,  one  who  investigates  this 

subject    will    be   struck    at    mice   by    the   lack    of 

reliable  or  specific  information.  It  was  esti- 
mated in  HUP  that  a  total  of  176,183,000  acres 
of  cut-over  lands  existed  in  the  United  States, 
and  nu  accurate  later  figures  are  available. 
Except  for  some  few   local  studies   little   has 

been  dune  to  determine  the  extent  of  the  cut- 
over  lands  which  are  adaptable  to  agricul- 
tural uses.  In  the  West,  except  in  the  Pa- 
cific Northwest,  there  is  apparently  little,  if 
any,  cut-over  laud  which  would  make  good 
farm  land,  investigations  have  shown,  how-' 
ever,  that  along  the  northern  Pacific  coasi 
some  of  this  type  does  exist.  The  cost  of 
clearing  along  the  Pacific  coast  is  relatively 
high  owing  to  the  size  of  stumps. 

The  definition  of  the  term  "cut-over  lands" 
is  the  subject  of  sume  cunt  ruversy.  Certain 
authorities  point  out  that  many  wooded  or 
forested  tracts  have  once  been  cleared,  and 
therefore  mighl  be  considered  to  be  cut-over. 
'fhe  lands  referred  In  in  this  particular  dis- 
cussion might  better  be  described  as  "re- 
cently cut-over  lands."  The  lack  >>\  clarity 
in  the  term  is  cited  merely  to  indicate  the 
inexactness  of   information   on   the  subject. 

Ahniil  the  only  definite  fact  which  has  been 
ascertained  is  that  there  is  sume  eut-nver  land 
in  the  Pacific  Northwest,  and  probably  a  con- 
siderable amount,  which,  through  clearing. 
could  be  made  into  good  farm  land.  It  seems 
reasonable,  also,  to  assume  thai  through  use 
uf  heavy  machinery  or  through  marketing  of 
byproducts  of  the  clearing  process,  or  both, 
the  reclamation  costs  could  be  held  to  figures 
which  would  make  a  demonst  rat  ional  clearing 
program  worthy  of  consideration,  of  course, 
it  is  obvious  that  fhe  greater  portion  of  the 
present  cut-over  lands  in  the  West  should  be 
used  in   reforestation. 

Individuals  and  small  groups  are  continu- 
ously clearing  small  parcels  for  farming  pur- 
poses in  the  humid  cnastal  regions  of  Oregon 
and  Washington.  Not  all  of  this  work  is  done 
in  area-  uf  good  soils,  and  it  lacks  general 
direction.      For    the    most    part,    this    reclama- 
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i  ion  is  done  on  the  initiative  of  one  who  spends 
part  of  his  time  ;it  gainful  employment  nearby 
;iih1  who  may  take  ;i  year  of  spare  time  in 
which  tu  clear  an  acre.  This  unplanned  and 
unconcentrated  effort  dues  not  do  full  justice 
in  whatever  possibilities  may  exist  for  recla- 
mation by  clearing  since  little  scientific  inves- 
tigation of  soils  precedes  it.  since  absence  of 
group  effort  prohibits  use  of  must  economical 
methods,  and  since  it  tends  to  bring  into  pro- 
duction scattered  units  which  may  or  maj  nol 
have  satisfactory  community  connections  and 
m«i  i  kei  facilil  ios. 

If  ii  should  he  determined  thai  the  need 
fur  reclamation  projects  of  the  drainage  and 
clearing  types  warrants  action,  it  seems  very 
clear  that  the  firsl  two  steps  must  he  recon- 
naissance surveys  df  regions  and  detailed 
siudies  nf  specific,  selected  areas  in  the  lighl 
of  present  day  conditions.  The  third  step 
very  likely  might  he  the  construction  of  one 
in-  more  carefully  planned  demonstrational 
developments. 

A  group  of  proponents  of  extensh f  the 

activities  of  the  Bureau  of  Reclamation  in  the 
Southern  States  is  interested  in  the  use  of  the 
Bureau's  facilities  in  rehabilitating  existing 
drainage  districts.  This  group  compares  the 
strengthening  of  levees  and  reconstruction  of 
drains  with  i  he  remedial  irrigation  projects 
included  in  the  Bureau's  present  program. 
Tin-  analogy  is;  nol  completely  clear.  The 
remedial  irrigation  projects  are  not,  us  ;i  rule. 
designed     In    reconstruct     existing    irrigation 


works  which  have  been  permitted  to  deteri 
mule.  They  are  designed  rather  to  provide 
supplemental  water  supplies  for  developed 
areas  generally  with  distribution  facilities 
i hat  are  in  good  order. 

Suggestions  have  also  been  made  that  the 
Bureau  of  Reclamation  might  render  a  service 
l;\  improving  iiti*  iti:;n  facllitljs  in  the  rke 
producing  areas  of  the  haver  Mississippi  Val- 
ley, when  most  of  Hie  irrigation  in  the  humid 
region  is  concent  rated. 

The  work  of  the  Bureau  of  Reclamation 
originally  was  confined  to  the  T>  western  pub- 
lic hind  States.  The  theory  behind  ibis 
restriction  on  the  area  becomes  clear  when  ii 
is  understood  Ibal  the  reclamation  revolving 
fund,  which  the  Reclamation  Ad  of  1902  set 
up.  was  In  gel  ils  working  capital  from  a  por- 
tion of  the  proceeds  from  the  sale  of  public 
lands.  Little  public  land  existed  outside  these 
Siaies.  Later,  however,  a  seventeenth  State, 
Texas,  w  Inch  was  not  a  public  land  State,  was 
added  by  an  act  of  Congress  to  the  list  in 
which  the  Bureau  of  Reclamation  might 
operate. 

This  is  brought  out  because  at  the  recent 
regular  session  of  the  Congress  a  bill  was 
introduced  to  extend  the  reclamation  act  to 
three  additional  States:  Mississippi,  Louisi- 
ana, and  .Missouri.  The  purpose  was  (o  make 
ii  possible  for  the  Bureau  to  undertake  drain- 
aye  projects  in  the  States  along  the  lower 
Mississippi  River,  although  il  was  not  so 
staled    in    the    bill.     The    Department    of    the 


Interior  did  not  make  a  favorable  report. 
The  reasons,  apparently,  were  the  status  of 
the  reclamation  fund  and  the  uncertain  status 
of  drainage  projects  such  as  those  which  were 
contemplated  in  the  reclamation  program 
which  has  been  authorized. 

A  more  direct  legislative  approach  is  desir- 
able in  any  event.  A  clearer  statement  of 
objectives,  of  the  means  of  financing  drainage 
projects,  of  the  scope  of  the  proposed  program, 
of  the  authority  to  be  vested  in  the  adminis- 
trative agency,  and  of  the  intentions  of  the 
Congress  is  necessary  to  the  introduction  of 
any  such  new  program  if  that  program  is  to 
nunc  forward  smoothly. 

The  cli ir  for  extension  of  the  activities  of 

the  Bureau  of  Reclamation  to  these  new  fields 
presents  a  problem  which  should  be  carefully 
considered.  Ii  clearly  is  not  appropriate  for 
thus:  interested  prnnarlh  in  iuigation  in 
say.  "I. el  those  interested  in  other  types  of 
reclamation  work  out  their  problem  by  them- 
selves." because  the  hopes  and  aspirations  of 
those  bringing  forward  the  new  plans  are  so 
i ) <  - . 1 1 1  \  identical  to  the  objectives  of  the 
rriga  i  ion  program. 

This  paper  is  mil  designed  in  present  the 
question  of  extension  of  the  activities  of  the 
Bureau  of  Reclamation  In  drainage  and  land 
clearing  projects  either  in  a  favorable  or  an 
unfavorable  light.  The  purpose,  rather,  is  In 
call  attention  in  the  convention  lo  the  growing 
agilal  ion  for  such  extension. 


The  Great  Plains  Program  in  Congress 

By  HON.  FRANCIS  CASE,  Member  of  Congress  from  South  Dakota  ' 


TUB  Great  Plain-  have  been  the  forgotten 
spot  in  the  Nation's  soil  economy.  They  were 
noi  dry  enough  to  forbid  an  attempt  at  farm 
ing  withoul  water.  They  were  not  wet 
enough  In  demand  drainage.  The  fertility  of 
the  soil  and  the  rich  grasses  invited  settle- 
nieiit.     The  Government  encouraged  it. 

In  normal  limes  settlers  took  their  ups  and 
downs  and  made  their  own  adjustments,  tragic 
or  cosily  as  they  might  be.  The  combination, 
however,  of  bad  limes  for  all  kinds  of  agri- 
culture and  a  dry  cycle  of  unusual  intensity 
and  duration  caused  a  tremendous  migration 
in  late  years  from  the  Great  Plains  and 
attracted  national  attention.  At  leasi  one 
government  movie  and  at  least  one  novel  have 
drawn  both  praise  and  curses  for  their  drama- 
tization of  this  movement. 

Be  that  as  it  may.  the  great  bulk  of  the  set- 
tlers  are  still  in  the  Great  Plains  country  and 
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they  propose  to  stay.  They  have  their  homes, 
their  schools,  their  churches,  and  their  asso 
ciations  of  a  lifetime.  What  we  call  the 
Great  Plains  program  is  designed  to  help  I  hem 
vv  here   I  hey   are. 

As  related  in  water  conservation,  the  Great 
Plains  program  is  the  utilization  of  relief 
labor  and  of  contributions  of  material  and 
supplies  where  possible  to  make  practical 
water  conservation  projects  not  otherwise 
feasible  and  bring  them  within  the  repayment 
a hiliiy  of  the  water  users. 

The  idea  is  in  get  double  duty  from  the 
relief  dollar— help  for  today  and  protection 
fur  tomorrow.  The  aim  is  to  stabilize  the 
economic  life  of  the  Great  Plains  by  insuring 
livestock  water,  winter  feed,  and  human 
subsistence. 

This  is  nol  large-scale  irrigation.  Must  of 
the  projects  will  be  small.  3.  5,  7,  lit.  possibly 
20,000  acres  in  a  few  instances,  all  divide! 
among  a  maximum  of  individual  operators. 
The    projects    will    be    limited    by    the    inter- 


mittent character  of  Hash  streams.  Al  the 
most,  the  water  resources  people  tell  us  that 
not  mure  than  1  percent  of  the  Great  Plains 
can  be  watered,  but  that  much,  supplement- 
ing an  intelligent  general  hand  use  program, 
can  stabilize  the  economic  life  of  the  short- 
grass  country. 

The  program  is  just  starting.  An  initial 
reimbursable  appropriation  of  $.">,000,000  fur 
ensls  other  III. Mi  labor,  and  repayable  by  the 
water  users,  was  made  available  in  the  ap- 
propriation bill  for  the  Inferior  Department, 
passed  last  spring.  A  basic  act.  designed  in 
put  a  linn  legislative  base  under  the  program. 
was  adopted  in  Hie  closing  days  of  the 
regular  session  and  approved  by  the  Presi- 
dent August   11.  1939. 

The  program  was  promptly  set  up  by  an 
interdepartmental  committee  headed  by  W.  R. 
Nelson.  Chief  of  the  Engineering  Division, 
Bureau  of  Reclamation,  in  Washington.  Agri- 
culture was  represented  by  Edward  G.  Ar- 
nold,  Special   Assistant    to  the  Administrator 
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of  the  Farm  Security  Administration.  Work 
Projects   Administration   was  represented  by 

Perry  Fellows,  Assistant  to  the  Chief  En- 
gineer.  George  S.  Knapp,  Kansas  State  en- 
gineer, and  ;  ecial  consultant  to  the  National 
Resources  Committee,  served  the  interde- 
partmental committee  in  the  same  capacity. 
The  committee  has  proceeded  on  the  recom- 
mendations made  by  the  National  Resources 
Committee. 

Projects  in  Montana  and  North  and  South 
Dakota  have  been  approved  for  const  ruction, 
and  allotments  of  funds  have  been  approved 
by  the  President.  Other  projects  are  being 
si  inlied.  When  this  association  meets  next 
year  you  will  be  able  to  see  pictures  of  actual 
construction.  In  the  meantime,  people  will 
have  the  immediate  benefit  of  needed  work 
relief  and  the  satisfaction  of  knowing  that 
their  labor  is  going  into  a  productive  enter 
prise  and   not  merely  into  a   made  job. 

As  the  author  of  the  Great  Plains  bill  that 
was  introduced  in  the  House  and  accepted  by 
Senator  Wheeler  as  a  substitute  for  the  text 
of  the  bill  he  introduced  in  the  Senate,  and 
which  became  the  act  of  August  11.  1939,  I 
can  say  that  the  act  does  not  cover  I  be  entire 
problem  we  are  attacking,  and  needs  supple- 
mental legislation,  either  by  amendment  or 
separate  enactment.  We  need  a  method  to 
finance  (he  purchase  of  lands  within  some  of 
(he  projects  for  resettlement.  Some  of  the 
projects  do  not  call  for  this:  some  of  them  do. 


Possibly  existing  land  purchase  legislation  can 
be  adapted  to  meel   (his  situation. 

In  connection  with  land  adjustment,  more- 
over, we  shall  need  a  careful  and  understand- 
ing administration.  It  must  be  remembered 
that  the  Great  Plains  settler  is  about  the 
most  rugged  individualist  still  in  existence. 
He  is  of  pioneer  stock.  He  cannot  be  coerced, 
driven,  or  herded.  He  has  battled  nature  in 
unkind  moods  and  has  a  practical  slant  on 
things  that  is  extremely  valuable.  He  has 
been  the  forgotten  man  in  reclamation  con- 
ventions of  the  past.  The  support  your  secre- 
tary. Mr.  Hagie,  however,  has  given  the  Great 
] Mains  program  in  Congress  and  the  place  you 
have  given  the  subject  in  this  convention  are 
evidence  that  neither  the  plainsman  nor  the 
Croat  Plains  are  to  be  forgotten  in  the  future. 

Land  Use 

t  Continued  from  page  H) 

uses  that  will  reduce  destructive  siltation  of 
reservoirs,  choking  of  canals  and  stream 
channels,  and  even  damage  to  power  machin- 
ery and  other  works.  Reforestation,  revege- 
tation,  measures  to  prevent  overgrazing, 
erosion  control  practices  on  cultivated  lands 
— all  have  their  values,  as  has  now  been 
recognized  in  the  Flood  Control  Act  of  1936. 

3.  Our  conviction  that  henceforth  more 
consideration    needs   to  and  will  be  given   to 


the  multiple-purpose  project  for  flood  control, 
power,  navigation,  irrigation,  municipal  water 
supply,  and  other  uses.  It  is  significant  that 
so  much  attention  is  being  given  to  this  sub- 
ject at  this  meeting. 

4.  The  demonstrated  values  of  land-use 
treatment  in  maintaining  municipal  water  sup- 
plies, particularly  from  ground  water  sources. 

5.  The  hope  that  our  concern  for  achieving 
the  control  of  disastrous  floods  will  not  result 
in  overlooking  the  necessity,  in  connection 
therewith,  of  making  proper  provision  for 
the  replenishment  and  augmentation  of  vitally 
needed  agricultural  ground  water  supplies 
whose  source  in  part  at  least  lies  in  those 
same  flood  waters. 

6.  Continued  selective  Federal  purchase  of 
land  submarginal  for  cultivation.  Grand 
Coulee  will  provide  many  needed  homes  for 
drought-driven  families  from  the  Great 
Plains.  Public  acquisition  and  conserva- 
tional  management  of  submarginal  lands  will 
help  those  who  remain  in  the  Plains  to  sur- 
vive by  making  possible  adjustment  to  a  live- 
stock economy  better  adapted  to  ride  out  the 
recurring  dry  years  than  cash  grain  on  quar- 
ter or  half  section  units  inherited  from  the 
homesteading  days.  I  commend  to  your  study 
the  Department's  recently  published  report 
Land  Use  Adjustment  in  the  Spring  Creek 
Area.  Campbell  County.  Wyoming.  This  tells 
the  story  of  how  Federal  purchase  of  only 
two-fifths  of  the  acreage  in  this  100,000-acre 


fT" 


i 


{16}         The  Reclamation  Era,  January  1940 


area  containing  much  abandoned,  deteriorat- 
ing land  made  possible  the  agricultural  reor- 
ganization of  the  community  into  contiguous 
economic  operating  grazing  units  and  ai  i in- 
same  time  brought  estimated  savings  of  ap 
proximately  $1,800  per  year  in  tax  money 
through  the  elimination  of  unnecessary  locally 
supported  public  services. 

7.  The  need  for  additional  State  water  legis- 
lation. In  particular,  the  lack  of  adequate 
State  laws  with  respect  to  the  use  and  control 
of  ground  waters  is  acute.  Overdraft  and 
lack  of  measures  for  replenishment  have 
already  caused  some  very  serious  situations, 
threatening  the  welfare  of  large  agricultural 
communities:  other  had  situations  like  that 
are  in  the  making.  I  am  glad  that  this  vital 
subject  is  on  your  program  for  discussion. 

8.  Also  in  the  field  of  Stale  and  local  effort. 
I  should  like  at  this  time  to  mention  tour 
other  important  lines  of  action. 

(a)  Provision  for  classification  of  chroni- 
cally tax  delinquent  lands,  retention  by  the 
State  or  county  of  these  lands  thus  deter- 
mined to  be  not  adapted  to  private  ownership, 
and  conservational  public  management  there- 
of. Montana  and  South  Dakota  put  con 
structive  legislation  of  this  type  on  their 
Statute  books  this  year.  Also,  in  some  situa- 
tions, the  land  assessment  and  taxation  sys 
tern   is   a    serious   obstacle   to   g I    land    use. 

(b)  Fuller  use  of  the  soil  conservation  dis- 
trict.    Organized    under    Stale    law.    the    soil 


conservation  district  provides  an  effective 
instrumentality,  organized  and  administered 
throughout  in  accord  with  the  principles  of 
the  democratic  process,  whereby  citizens  of  a 
watershed  can  themselves  undertake  soil  and 
moisture  conservation  programs  in  the  com- 
munity interest,  either  with  or  without  Fed- 
eral aid  as  they  Choose.  As  yon  may  know.  IT, 
of  I  he  17  Western  Slates  now  have  State  soil 
conservation  districts  laws,  under  which  87 
districts  have  already  been  organized. 

(e)  Wider  use  of  rural  zoning,  another 
thoroughly  democratic  measure  under  which 
the  citizens  of  counties  or  similar  units  of 
local  government  may  exert  some  control 
over  land  use  deemed  by  them  to  be  in  the 
public  interest.  Colorado  put  a  rural  zoning 
enabling  act  on  its  statute  books  this  year, 
joining  California  and  Washington  anion;; 
the   Western    Slates. 

id)  Wider  recognition  of  the  merits  of  the 
cooperative  grazing  association,  which  Men 
tana  lias  pioneered  in  developing. 

The  job  of  better  land  and  water  use  is  so 
huge  a  task  that  all  levels  of  government  must 
participate  to  get  it  done.  And  a  very  large 
pari  of  the  job  -certainly  half,  if  not  limn  — 
is  way  beyond  the  scope  of  the  Federal  Gov- 
ernment. If  il  is  lo  be  done  at  all.  Stales 
and  localities  must  do  il.  We  in  the  Depart- 
ment of  Agriculture  believe  that  in  the  agri- 
cultural field,  al  least,  cooperative  land-use 
planning  around   i he   table  together  between 


representatives  of  the  Federal  Government, 
of  the  State  governments  and  agencies,  and 
of  (he  local  people  themselves  will  go  a  long, 
long  way  now  to  show  what  each  level  of 
government  can  best  do.  ,  i  to  coordinate 
the  efforts  nf  all  lo  the  common  g I. 

Water  Conservation 

i  ('on tin nc<t  from  page  10) 

2.  In  seeking  congressional  authorization 
for  the  Federal  purchase  of  privately  owned 
land  in  irrigation  projects,  with  a  view  to  its 
development   and  resale  or  lease. 

.'!.  In  promoting  legislation  with  respect  to 
Agricultural  Adjustment  Administration  pay- 
ments for  the  retirement  of  certain  lands 
from  cultivation  under  which  such  lands,  if 
unsuited  for  cultivation,  shall  remain  perma- 
nently retired. 

4.  In  stimulating,  in  collaboration  with 
other  interested  agencies  and  organizations, 
sound  education  for  conservation  and  regional 
planning  in  tin-  area.  "In  a  Democracy,''  as 
the  Northern  Great  Plains  Committee  affirms, 
"a  workable  solution  of  such  problems  as 
those  which  face  the  northern  plains  depends, 
in  the  filial  analysis,  upon  an  enlightened 
public  opinion,  and  the  development  of  an 
enlightened  public  opinion  depends  upon  edu- 
cation-education at  all  levels  and  through  all 
channels." 
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New  Water  Laivs  Needed  in  the  West 

State  Water  Law,  Water  Resources  Committee,  National  Resources  Planning  Board ' 


AT  n  meeting  of  i  he  Water  Resources  Com- 
mittee. National  Resources  Committee,  held 
.January  14,  1938,  a  motion  was  adopted 
authorizing  the  chairman  to  appoint  ;i  sub- 
committee I"  draft  suggestions  concerning  n 
standard  water  code,  giving  particular  atten- 
tion to  the  control  of  underground  waters. 
The  Water  Resources  Committee,  at  its  meet- 
ing July  12,  1038,  discussed  a  request  from  this 
association  thai  the  committee  sponsor  the 
preparation  by  the  interested  Federal  agencies 
<>l"  a  statemenl  of  currenl  deficiencies  in  the 
water  law  of  Western  States,  particularly 
with  reference  to  present  Federal  legislation. 
Responsive  to  the  discussion,  the  chairman 
appointed  (he  present  subcommittee  on  State 
water  law." 

As  officially  stated  in  Bulletin  R  28,  X.  R.  C, 
March  31,  1939,  the  subcommittee  was  se) 
up  for  the  purpose  of  studying  and  evaluating 
the  water  laws  and  constitutional  provisions 
of  the  48  States,  in  order  to  formulate  under- 
lying principles  for  suggested  adoption  by  the 
respective  Stales  when  enacting  new  water 
legislation.  The  18  States  are  herein  divided 
into  the  Western  States  (comprising  the  IT 
Western  States,  beginning  on  the  east  with 
the  Dakotas,  Nebraska.  Kansas.  Oklahoma 
and  Texas)  and  the  Eastern  States  (eompris- 
i ng  t  he  remaining  :'.l  Stales  i . 

The  subcommittee  has  held  two  meetings, 
the  first  in  Washington,  1  >.  <'..  on  January 
17  lit.  1939,  and  the  second  in  Berkeley,  Calif., 
on  August  21   24.  l'.i::'i. 

At  the  lirsl  meeting  Mr.  Click.  Assistant 
Solicitor  for  the  Departmenl  of  Agriculture, 
stated  that  his  office  had  under  preparation  a 
report  on  the  law  of  water  riuhts  in  the  Wosl- 
rni  States  to  serve  as  a  reference  for  the  per- 
sonnel of  the  Departmenl  of  Agriculture, 
especially  in  the  administration  of  the  1937 
Water  Facilities  Act.  The  subcommittee 
decided  to  use  the  report  as  a  basis  of  its 
slin!y  of  water  laws  in  the  Western  States. 
The  study  of  the  water  laws  of  the  Eastern 
Stales  was  placed  under  the  direction  of  Mr. 
Minard.  an  attorney,  of  Newark.  N.  J. 

Trior  to  the  second  meeting,  Mr.  Glick 
furnished  a  typewritten  copy  of  the  report  of 
his  office  to  each  member  of  the  subcommittee. 
The  report  is  entitled.  "Selected  Problems  in 
the    Law   of  Water  Rights   in   the  West."     It 


1  Frogress  report  of  subcommittee  read  by  A.  E. 
Chandler,  chairman,  before  NUA  in  Denver,  No- 
vember   I.".    1939. 

-Tin'  members  of  the  subcommittee  are  A.  E. 
Chandler,  chairman,  San  Francisco,  Calif.  :  Frank 
Adams,  Berkeley,  Calif.;  Philip  Glick,  Washng- 
lon,  li.  <'.  ;  A.  W.  McIIendrie.  Pueblo.  Colo.;  Duane 
i:  Minard,  Newark,  N.  ,T. ;  and  John  C.  Page, 
Washington,     D.    C. 


was  prepared  under  the  supervision  of  Mr. 
Click  by  Wells  A.  Ilntchins.  irrigation  econo- 
mist, who  has  had  about  30  years'  experience 
in  this  tield.  The  report,  when  printed,  will 
serve  as  a  comprehensive  textbook  of  out- 
standing merit.  Mr.  Hutching  is  now  en- 
gaged; in  coopei  iticn  with  regional  officers 
and  water  consultants  of  the  Water  Resources 
Committee,  in  obtaining  information  from 
the  State  and  local  officials  as  to  the  ade- 
quacy of  present  laws  and  as  to  possible  lines 
along   which    readjustment   might   be  made. 

Mr.  Hutching  discussed  his  report  with  the 
members  of  the  subcommittee  at  the  Berkeley 
meeting.  A  novel  feature  of  the  report  is  its 
extensive  treatment  of  diffused  surface 
wa'ers.  a  matter  which  has  received  but  slight 
attention  in  texts  mi  water  law.  It  is  now  a 
subject  of  pressing  importance  in  Hie  pro- 
gram of  soil  conservation.  The  subcommittee 
agreed  on  the  legal  principle  that  a  land- 
owner should  he  allowed  to  use  all  reason- 
able methods  to  cultivate  and  to  conserve  his 
soil. 

Water    /.< -i/ixlat inn    in     Western    Stairs 

The  subject  of  ground  water  was  given 
much  more  attention  than  any  other  topic  al 
the  Berkeley  meeting.  Throughout  this  paper 
the  expressions,  "ground  water"  and  "under- 
ground water."  are  used  to  designate  perco- 
lating water  only.  (Water  flowing  in  defined 
subterranean  channels  is  subject  to  the  same 
legal  rules  as  is  water  in  surface-water 
courses.)  At  the  Washington  meeting  of  the 
subcommittee,  representatives  of  every  Fed- 
eral bureau  dealing  with  wafer  enterprises 
related  their  experiences  as  to  water-right 
legislation  in  States  in  which  they  operated. 
So  far  as  the  subcommittee  has  been  able  lo 
ascertain,  the  general  interest  throughout  the 
whole  country  in  the  subject  of  ground-water 
control  was  responsible  for  the  appointment 
of  the  subcommittee.  Before  considering  the 
legal  phase  of  ground  water  more  fully.  I 
shall  digress  to  present  a  brief  comment  on 
the  history  of  water  legislation  in  the  West- 
ern States. 

So  far  as  its  legal  aspects  are  concerned, 
there  are  three  general  classifications  of 
water:  (li  Diffused  surface  water;  |2»  water 
in  watercourses;  and  t-".i  ground  water.  (A 
fourth  classification,  tidewater,  is  not  treated 
herein,  i 

As  previously  stated,  diffused  surface  water 
has  now  assumed  an  importance,  not  pre- 
viously accorded  il.  on  account  of  the  activi- 
ties under  the  Water  Facilities  Ad. 

Water   in   watercourses   lias,    until    recently, 


been  the  classification  most  considered.  The 
common-law  doctrine  of  riparian  rights  and 
the  western  doctrine  of  prior  appropriation 
received  very  early  treatment  by  the  courts 
of  the  Western  States.  Rules  governing  the 
early  practices  of  miners  were  carried  info 
legislation  almost  TO  years  ago.  The  first 
noteworthy  improvement  on  that  early  legis- 
lation was  made  in  Colorado  in  1879  and  1881, 
and  in  Wyoming  in  1886  and  1890.  The  out- 
standing figure  in  the  latter  improvement  was 
Klwood  Mead,  who  went  from  Hie  position  of 
assistant  engineer  of  Colorado  to  that  of  ter- 
ritorial engineer  of  Wyoming.  He  later 
became  flic  first  State  engineer  of  Wyoming. 
In  1899,  Dr.  Mead  became  expert  in  charge  of 
irrigation  investigations  of  the  United  States 

Depart nt  of  Agriculture.     One  of  the  most 

important  duties  of  that  office  was  (be  study 
of  water  legislation  and  the  publication  of 
reports  therein. 

The  greatest  single  incentive  for  the  bet- 
terment of  water  legislation  in  the  Western 
States  was  the  passage  of  (he  congressional 
Reclamation    Act    of  June    IT.    l!i<r_>.     it    was 

generally    nndersl 1   that    an   efficient    State 

control  of  the  water-right  situation  would 
hasten  the  expenditure  of  Federal  funds  in 
irrigation  works.  Such  State  control  pro- 
vided for  the  three  essentials:  (1)  The  su- 
pervision of  the  initiation  of  appropriat  i  ve 
water  rights;   (2)   the  definition  or  adjudica- 

ti f  existing   water   rights;    and    (3)    the 

distribution  of  water  among  those  entitled  to 
its   use. 

As  long  aso  as  May  1904,  the  State  engi- 
neers of  the  eight  Western  Slates,  then  having 
such  office  formed  the  Association  of  state 
Engineers,  for  the  purpose  of  exchanging  views 
upon,  and  the  adoption  of.  improvements  in 
water-right  legislation.  The  present  Asso- 
ciation of  Western  State  Engineers,  organized 
in  1928,  represents  all  of  the  Western  Stales. 
It  holds  annual  meetings  for  the  discussion  of 
toiiics  bearing  directly  upon  the  administra- 
tion of  the  water  codes  of  the  several  States. 
Its  last  meeting  was  held  here  (Denver)  on 
Monday  of  this  week  (November  1.'!).  Mr. 
HutchillS  then  addressed  the  association  on 
the  subject  of  Ground  Water  Law  in  the 
Western    Slates. 

1  am  placing  particular  emphasis  on  the 
existence  and  activity  of  the  Association  of 
Western  State  Engineers  as  our  subcommittee 
wishes  it  to  be  distinctly  understood  that  we 
think  the  association  knows  more  about  Hie 
problems  of  water  rights  in  Hie  Western 
States  than  does  any  other  organization. 
One  of  our  duties  is  to  attempt  to  assist  it  in 
furthering  plans  of  improvement.     It  is  ^in- 
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erally  known  that  some  of  the  Western  States 
have  either  fallen  behind  in  the  movement 
for  better  legislation  or  have  made  little  use 
of  such  legislation  after  its  adoption.  Each 
Stale  alone  is  responsible  for  the  present  con- 
dition of  its  water  legislation.  It'  that  be 
defective,  the  reason  is  not  that  the  State  did 
imi  have  access  to  very  excellent  advice  on 
the  subject.  As  indicated  above,  both  Fed 
eral  and  State  experts  have  been  ready  to 
assisl   for  at   least  4<l  years. 

/  nderyround  Water  Lair 

The  comments  just  made  on  the  historical 
development  of  legislation  refer  to  water  in 
watercourses  only.  Regarding  ground  water. 
three  doctrines  are  now  recognized  in  the 
Western  states:  (It  The  common-law  doctrine 
of  absolute  ownership;  (2)  the  "American" 
doct line  of  prior  appropriation. 

Until  1903  the  common-law  doctrine  of 
ground  water  was  recognized  exclusively  in 
all  of  the  Western  Slates.  In  that  year  the 
Supreme  Court  of  California  abrogated  thai 
doctrine  and  set  up  in  iis  place  the  "Ameri- 
can" doctrine  id'  ((irrelative  rights.  Under 
(lie  latter  doctrine,  each  owner  of  land  over- 
lying percolating  water  is  entitled  to  reason- 
able use  thereof  on  his  land,  hut  he  can 
restrain  the  taking  bj  an  appropriator  for 
distant  use  only  in  case  such  taking  will 
interfere  with  his  reasonable  use. 

Comparatively  recently  a  few  of  the  West- 
ern Siaies  ha\c  adopted  statutes  requiring 
application  to  the  State  engineer  for  the  ap- 
propriation of  ground  water.  In  January 
193"),  a  special  committee  appointed  by  the 
Association  of  Western  State  Engineers  pre- 
pared  a    "uniform   underground    water   law.' 


The  special  committee  in  its  letter  of  trans 
mittal  tn  (lie  association  was  careful  to  state: 

•'This  proposed  law  is  not  applicable  to  any 
State  wherein  the  riparian  right  to  the  use 
df  water  is  in  use.  such  as  in  California,  or 
In  any  Slate  wherein  (-(irrelative  rights  In 
underground  water  prevail,  as  they  do  in 
Kansas." 

Lntii;lv  aside  from  the  dean  ilulitv  of  re- 
plying the  doctrine  of  prior  appropriation  to 
ground  waters,  the  greatest  obstacle  to  the 
successful  operation  of  a  "uniform  under- 
ground water  law"  is  the  altitude  (if  the 
courts.  In  States  like  California,  where  the 
American  doctrine  of  correlative  rights  has 
become  a  well-recognized  rule  of  property,  ii 
is  my  persona]  opinion  that  no  statute  based 
upon  the  doctrine  of  prior  appropriation  (for 
ground  water)   can  be  upheld. 

An  interesting  ease  in  point  is  one  from 
Hawaii,  which  Territory  has  been  included 
within  the  Held  of  investigation  by  the  sub- 
committee. In  I'.)".'.",  a  statute  was  enacted  in 
Hawaii  which  required  application  to  a  coin 
mission  for  permission  to  bore  wells,  and 
empowered  the  commission  to  reject  applica- 
tions for  cause.  After  rejection  by  the  com- 
mission of  an  application  for  permission  to 
bore  a  well  for  domestic  use  on  overlying 
land,  the  case  was  taken  to  the  territorial 
Supreme  Court.  Thai  court  established  the 
rule  of  correlative  rights  for  the  taking  of 
underground  waters  and  declared  the  192H 
statute  invalid.  (City  Mill  Co.  Ltd.  v.  Hono- 
lulu Siim-  (iiid  Watci  Cowniixsion,  "it  Haw. 
912.) 

Both  the  Solicitor  of  the  Department  of 
Agriculture  and  this  subcommittee  have 
promised  Hie  manager  of  the  Hoard  of  Water 
Supply    of    Honolulu    to    attempt    to    draft    a 


statute  governing  the  taking  of  ground  water 
which  will  stand  the  test  of  I  he  courts.  Judge 
McHendrie,  who  has  been  intimately  con- 
nected with  water  litigation  and  development 
in  Colorado  for  many  years,  lias  been  asked 
by  the  subcommittee  to  report  to  if  on  ground- 
water legislation.  If  a  way  is  found  to  solve 
the  problem  in  Hawaii,  if  should  he  of  gen 
eral  application  throughout  the  United  siate- 

Ii  is  now  well  recognized  that  statutes 
prohibiting  waste  of  ground  waters  will  be 
upheld  as  a  valid  exercise  of  the  police 
power,  even  in  Stales  like  California  where 
the  doct rine  nf  correlative  rights  in  ground 
water  are  so  lirinly  entrenched.  The  sub- 
committee undoubtedly  will  he  guided  by 
this  established  principle  in  recommending  a 
ground-water  statute  for  adoption  in  an.v 
Stale  recognizing  the  doctrine  of  correlative 
rights  in  ground  waters  or  thai  of  riparian 
rights   in    watercourses. 

Ai  ils  Berkeley  meeting,  the  subcommittee 
approved  an  outline  prepared  by  Mr.  .Minard 
for  i  he  study  of  water  laws  in  the  Eastern 
Stales.  The  study  is  now  being  made  by 
Sheldon  D.  Klein  under  Mr.  Minard's  direction. 
.  The  subject  of  the  pollution  of  water  has 
mil  been  previously  mentioned  in  this  paper 
as  a  special  advisory  committee  of  National 
Resources  Committee  has  been  at  work  on 
thai  subject  for  many  months,  ii  has  pub- 
lished at  leasi  three  reports.  This  subcom- 
mittee will  not  report  upon  the  topic  of  pollu- 
tion, unless  it  learns  of  statutes  not  noted 
by  the  special  committee,  which  is  most 
nnlikiiv . 

This  subcommittee  and  its  assistants  are 
actively  at  work  on  the  study  assigned  to  ii. 
and  hope  in  report  definite  results  before  the 
dose  of  the   present    fiscal    year. 


What  the  State  Ought  To  Do  for  Reclamation 
in  Planning  and  Cooperation 

By  CLIFFORD  H.  STONE,  Director  and  Secretary,  Colorado  Water  Conservation  Board1 


I  SHALL  treat  the  subject  assigned  to  me  more 
broadly  than  the  title  indicates.  In  the 
development  and  utilization  of  water  which 
has  been  termed  the  Xal ion's  most  precious 
natural  resource,  the  several  Slates  are  more 
vitally  interested  than  in  merely  planning 
and  cooperating  with  Federal  agencies.  Such 
planning  and  cooperation  is  without  question 
necessary  but  in  defining  the  place  of  the 
states  in  this  program  of  development  other 
vital   considerations   must    he   noted. 


1  Address   delivered   before    NRA,    in    Denver,   N< 
vember  f-~..  1939. 


The  period  of  development  of  water  re- 
sources through  individual  financing,  which 
characterized  the  early  day  utilization  of 
wafer  from  the  natural  streams,  has  prac- 
tically come  to  an  end.  This  is  true  for  two 
principal  reasons : 

First,  the  remaining  opportunities  for  de- 
velopment are  possible  only  through  large 
expenditures  of  money  necessitating  Federal 
credit   and  financing. 

Second,  the  public  good  and  a  sound 
national  policy  demand  planning  for  utiliza- 
tion of  the  water  resources  over  large  basin 
areas   involving   in    many   cases   the    interests 


ef  several  Slates.  This  is  true  because  the 
supply  of  water  for  essential  purposes  is 
limited  and  the  residue  must  he  so  used  thai 
it  will  accrue  to  the  maximum  economic 
advancement  of  the  people  in  the  national 
interest  and  the  industrial  welfare  of  the  sev- 
eral States.  This  means  that  all  uses  In  which 
water  may  he  put.  as  well  as  the  necessities 
fur  Hood  control,  must  he  recognized.  Do- 
mestic, irrigation,  industrial,  and  recreational 
values  must  he  preserved  lo  the  greatest 
extent  possible.  Realizing  fully  the  national 
phase  of  the  problem,  the  interest  and  the 
part   of  Hie  States  in   this  development   should 
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not  bo  disregarded  in  the  planning  and  con 
si  met  ion  of  projects.  The  very  nature  of  the 
governmental  structure,  the  federation  of  48 
sovereign  States,  and  the  preservation  of  the 
principle  of  democracy  make  this  necessary. 
Economic  development  is  the  concern  of  each 
nf  the  Slates.  The  ambitions  and  desires  of 
local  arras  within  the  S'tate  and  the  policy 
of  development  of  natural  resources  through- 
out the  State  must  be  coordinated  with  a 
sound  national  policy  for  the  development  of 
large  areas  involving  many  States. 

xin h's    Responsibility 

What  is  the  part  of  the  State  in  this 
national  problem? 

First,  the  State  must  as  far  as  possible 
and  on  an  equitable  basis  protect  and  pre- 
serve the  rights  of  its  citizens  in  the  water 
resources.  It  is  the  claim  that  this  right  is 
founded  in  the  constitutions  of  many  of  the 
States  subject  to  the  doctrine,  announced  by 
the  United  Stales  Supreme  Court,  ol  equi 
table  apportionment  of  waters  of  an  interstate 
stream  among  the  States  through  which  it 
Hows.  Weil  in  his  weak  Water  Rights  in  the 
Western  States  (3d  ed.,  pp.  752  Toot,  says: 

"Because  of  its  fugitive  nature,  the  only 
property  rights  which  exist  in  water  in  its 
natural  state,  under  either  the  riparian 
rights  or  the  appropriation  doctrine,  are 
rights  of  use,  the  corpus  being  susceptible  of 
ownership  only  while  in  possession." 

Vested  rights  in  water  recognized  by  the 
laws  of  the  Stales  are  founded  on  the  prin- 
ciple of  beneficial  use  and  represent  large 
property  interests,  denial  of  which  would  be 
disastrous  to  presenl  and  continued  industrial 
development.  These  rights  must  be  reckoned 
with  by  the  Federal  Government  and  other 
states.  Section  8  of  the  Reclamation  Act  of 
June  17,1902  (C.  1093,32  Stat.  38S),  provides  : 

"Sec.  8.  That  nothing  in  this  act  shall  lie 
construed  as  affecting  or  intended  to  affect  or 
to  in  any  way  interfere  with  the  laws  of  any 
Slate  or  Territory  relating  to  the  control, 
appropriation,  use,  or  distribution  of  water 
used  in  irrigation,  or  any  vested  right  ac- 
quired thereunder,  and  the  Secretary  of  the 
Interior,  in  carrying  out  the  provisions  of 
this  act,  shall  proceed  in  conformity  with 
such  laws,     *     *     *." 

The  Supreme  Court  in  California  Oregon 
Power  Co.  v.  Beaver  Portland  Cement  Co., 
295  U.  S.  142,  holds  that  the  nonnavigable 
waters  on  the  public  domain  become  "publici 
juris,  subject  to  the  plenary  control"  of  the 
Slates,  in  language  as  follows: 

"What  we  hold  is  that  following  the  act  of 
1S77,  if  not  before,  all  nonnavigable  waters 
then  a  part  of  the  public  domain  became 
publici  juris,  subject  to  the  plenary  control 
of  the  designated  States  *  *  *  with  the 
right  in  each  to  determine  for  itself  to  what 
extent  the  rule  of  appropriation  or  the  com- 
mon-law rule  in  respect  of  riparian  rights 
should  obtain." 

The    right     to    control    the    distribution    of 


water  among  the  water  users  within  the 
State,  without  interference  from  the  Federal 
Government  or  other  States,  cannot  be  sur- 
rendered without  disastrously  affecting  exist- 
ing vested  lights  and  seriously  imperiling 
future  development.  However,  in  making 
this  statement  it  should  be  kept  in  mind 
that  States  must  recognize  that  they  are 
limited  to  their  equitable  apportionment  of 
the  waters  of  interstate  streams  and  large- 
scale  developments,  and  the  appropriation  of 
water  for  them  can  in  the  future  be  made 
only  on  the  basis  of  recognizing  coordinated 
planning  over  large  areas  in  the  interest  of 
the  public  good.  States,  with  full  knowledge 
of  their  water  resources,  should  attempt,  to 
amicably  adjust  differences  existing  between 
States  and  Government  agencies  construct- 
ing projects  in  other  States  of  a  river  basin. 

Second,  no  State  can  intelligently  and  in 
the  interest  of  the  greatest  public  good  pro- 
mote the  development  of  its  water  resources 
without  an  adequate  study  of  them.  This  is 
fundamental  and  yet  in  the  past  has  been 
woefully  disregarded.  Maximum  benefits  for 
the  ultimate  greatest  good  of  the  people  of  a 
Slate  cannot  in  the  end  be  realized  without 
extensive  investigations  and  the  compilation 
of  necessary  factual   information. 

As  a  rule,  Federal  agencies  do  not  seek 
projects.  In  the  past  they  have  been  in  most 
cases  built  because  of  local  pressure.  In  the 
future  Ibis  local  pressure  should  be  so  con- 
trolled and  so  coordinated  with  large  area 
plans  within  a  basin  consistent  with  maximum 
development  possibilities  within  the  Stale  by 
Slate  agencies  that  Federal  expenditures  of 
money  can  he  made  on  a  fundamentally  sound 
basis.  In  many  Slates  a  realization  of  this 
problem  has  caused  the  formation  of  water 
conservation  hoards  charged  with  providing 
(he  State  with  a  study  and  formulation  of  a 
plan  for  sensible  water  development.  These 
boards  also  are  charged  with  the  develop 
inent  of  a  policy  in  this  regard  and  with  the 
submission  of  the  plans  to  Federal  agencies. 
Typical  of  the  powers  of  many  Stale  boards 
are  some  of  the  provisions  of  the  act  creat- 
ing the  Colorado  Water  Conservation  Board 
which  with  respect  to  ils  powers  stale  among 
other  things  : 

"(c)  To  devise  and  formulate  met  hods, 
means,  and  plans  for  bringing  about  the  great- 
er utilization  of  the  waters  of  the  State  and 
the  prevention   of   flood   damages   therefrom; 

"(d)  To  gather  data  and  information  look- 
ing toward  the  greater  utilization  of  the 
waters  of  the  State  and  the  prevention  of 
floods  and  for  this  purpose  to  make  investiga- 
t  ions  and  surveys ; 

"(e)  To  cooperate  -villi  the  United  States 
and  the  agencies  thereof,  and  with  other 
States  for  the  purpose  of  bringing  about  the 
greater  utilization  of  the  waters  of  the  State 
of  Colorado  and  the  prevention  of  flood 
damages." 

As  indicated  b.\  the  above  provisions  of  the 
powers  of  a  Stale  conservation  board,  it 
should    be   noted    that    the    greatest    possible 


utilization  of  the  waters  of  a  State  is  an  ulti- 
mate goal.  This  can  be  accomplished  only 
through  a  central  State  agency.  If  individual 
States  fail  to  have  a  plan  and  are  not  actively 
promoting  a  construction  program  based  upon 
such  a  plan,  then  more  forward  looking  people 
in  adjoining  States  will  ultimately  acquire  the 
disproportionate  benefits  of  the  limited  water 
resources.  As  has  been  said,  the  development 
within  the  State  should  be  coordinated,  as 
far  as  possible,  with  basin  plans,  but  if  a 
State  is  not  actively  functioning  through  prop- 
er agencies,  the  needs  of  its  orderly  indus- 
trial growth  may  be  disregarded. 

Third,  the  States  can  and  should  adjust  all 
conflicting  interests  and  claims  within  a  State 
for  project  development.  In  other  words 
water  conservation  boards  have  a  very  impor- 
tant task  to  perform  in  perfecting  a  State-wide 
program  of  development.  In  nearly  all  States, 
in  some  more  than  others,  this  requires  ad- 
justment of  differences  between  different  sec- 
tions. This  should  mean  orderly  development 
and  provide  for  an  equitable  distribution  of 
projects  throughout  the  State  based  upon  the 
principle  of  the  greatest  public  good  and  pro- 
tection of  recognized  inherent  possibilities  of 
development.  The  laws  of  the  States  creating 
conservation  boards  should  be  adopted  in  such 
form  that  no  project  be  recognized  unless  it 
has  the  approval  of  such  a  board.  If  a  Fed- 
eral enactment  is  necessary  to  effect  this  pur- 
pose, then  effort  should  be  made  to  secure 
such  a  law.  This  would  not  prevent  a  com- 
prehensive plan  of  development  within  a 
large  river  basin  involving  many  States  being- 
worked  out  by  the  Federal  Government  nor 
deny  the  greatest  possible  utilization  within 
a  State.  Haphazard  and  unrelated  project 
planning  through  local  pressure  and  political 
influence  is  not  conducive  to  either  proper 
State  development  or  a  sound  national  policy. 

Fourth,  an  informed  and  properly  organ- 
ized board  representing  the  divergent  interests 
of  a  State  can  and  should  be  of  material  help 
in  coordinating  within  the  State  the  activities 
of  various  governmental  agencies  engaged  in 
planning  and  developing  water  utilization. 
Integration  of  various  Federal  activities  is 
obviously  necessary  and  in  a  large  measure  is 
a  question  of  national  policy.  However,  the 
Stales  have  an  interest  in  this  policy.  In  re- 
cent years  water  interests  within  the  Stale-, 
desiring  to  secure  maximum  benefits  to  the 
greatest  number  of  people  have  become  some- 
what bewildered  because  of  overlapping  Gov- 
ernment activities  in  this  matter  of  water 
development  and  are  hopeful  that  a  sound 
policy  may  be  formulated  which  will  not  only 
control  planning  but  actual  construction  of 
projects.  Conflicting  surveys  and  investiga- 
tions often  delay  development.  In  an  inte- 
grated plan  it  is  only  reasonable  and  it  would 
seem  necessary  that  the  appropriate  agencies 
of  the  States  be  consulted  and  their  opinions 
be  considered  in  the  adoption  of  final  plans. 
This  means,  of  course,  full  and  an  enlightened 
cooperation  on  the  part  of  the  appropriate 
State  agencies. 
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Fifth,  States  should  foster  and  encourage 
the  formation,  under  appropriate  laws,  of  the 
necessary  public  bodies  such  as  irrigation  dis- 
tricts, conservation  districts,  and  other  agen- 
cies for  the  consideration  and  utilization  of 
water  resources.  Proper  laws  should  be  passed 
that  such  State  agencies,  under  the  guidance 
and  with  the  help  of  a  State  board,  cooperate 
with  the  Federal  agencies  in  the  making  of 
preliminary  surveys  respecting  I  lie  engineering 
and  economic  feasibility  of  proposed  water 
conservation  or  flood  control  projects  designed 
fur  the  bringing  about  of  the  greatest  utiliza- 
tion of  the  water  of  the  Slale.  They  should 
study,  formulate,  and  prepare  necessary  legis- 
lation  to  assist  in  securing  the  most  economical 
and  beneficial  utilization  of  water  resources. 


Sixth,  the  Slates  should  cooperate  and  as- 
sist in  bringing  about  a  policy  of  improved 
land-use  methods  and  agricultural  practices 
involving  among  other  things  the  efficient  and 
economical  use  of  water.  Much  can  lie  done 
in  this  direction  in  nil  of  the  Slates.  This 
phase  of  reclamation  identified  with  both  the 
land  and  water  under  existing  projects  needs 
much  attention  in  the  future.  An  average 
American  fanner  is  an  individualist  and  does 
not  readily  embrace  the  prospects  of  extensive 
Federal  control  and  regulations,  but  if  he  is 
to  avoid  these  regulations  he  must  help  solve 
the  problem  of  preserving  land  and  water 
resources  through  the  help  of  his  local  Stale 
government.  A  well  balanced  Federal  and 
State  policy  is  necessary. 


The  developmenl  of  the  water  resources  is 
fraught  with  such  wide  national  significance 
and  at  the  same  time  is  so  intimately  asso- 
ciated with  Hie  welfare  of  local  interests  that 
it  is  at  once  a  national  and  a  local  problem. 
In  (he  arid  States  it  is  a  component  part  of 
land  use  and  as  stated  by  Hie  water  commit- 
tee of  the  National  Resources  Planning  Board, 
"water  problems  merge  into  land  problems 
and  both  water  problems  and  land  problems 
merge  into  human  problems."  Under  our 
form  of  government  human  and  land  prob- 
lems are  (be  concern  of  both  (lie  federal  and 
Slale  Governments.  II  is  patent,  therefore, 
that  the  Slale  has  a  very  definite  pari  as 
well  as  an  obligation  in  the  reclamation 
program. 


Methods  of  Noxious  Weed  Control 

By  C.  L.  CORKINS,  State  Entomologist,  Powell.  Wyo. 


THE  State  and  county  governments  in  Wyo- 
ming have  interested  themselves  in  a  financial 
way  in  noxious  weed  control  for  the  past  7 
years  by  assuming  two-thirds  of  the  cost  of 
the  program.  Therefore  we  as  public  officials, 
together  with  the  farmers,  have  had  a  lively 
interest  in  results  and  a  critical  outlook  on 
methods.  The  program  was  initiated  with 
practically  no  background  of  research  or 
experience  in  our  own  State  and  a  conglom- 
erate of  rather  confusing  information  from 
outside.  So  we  placed  our  faith  in  selected 
high-type  farmer  groups  in  each  county  as 
administrators  and  practical  inspectors  with 
a  farming  background,  as  executives  of  the 
program  coordinated  by  an  entomologist 
rather  than  a  botanist  who  knew  Ii  1  tie  of 
weed-control  methods  outside  of  a  practical 
knowledge  of  policies  and  procedures  which 
would  work  on  large-scale  pest-control  projects. 
It  shall  also  be  my  purpose  to  point  out  the 
weaknesses,  as  well  as  the  virtues,  of  certain 
methods  which  are  currently  recommended 
in  order  that  you  may  avoid  some  of  the 
pitfalls  which  we  have  experienced.  And  at 
this  time  let  me  warn  that  methods  cannot 
be  transplanted  step  by  step  from  one  locality 
to  another  or  from  one  weed  specie  to  an- 
other with  an  expectancy  of  similar  results. 
Weeds  are  largely  creatures  of  their  environ- 
ment and  to  expect  that  the  relatively  cheap 
and  simple  methods  of  bindweed  control  in 
Kansas,  where  this  weed  exists  perilously  on 
the  outer  fringe  of  its  ecological  range,  will 
work  equally  well  under  western  irrigated 
agriculture,  where  it  finds  the  highest  expres- 
sion of  its  development,  is  utter  folly.  It  is 
our  opinion  that  these  noxious  weeds  are  the 
most  difficult  to  control  or  eradicate  on  our 


irrigation  projects  in  arid  or  semiarid  moun- 
tain valleys  where  the  soil  lends  toward  the 
heavy  and  deep  clay  type,  such  as  the  Big 
Horn  basin  of  Wyoming.  Generally  speaking. 
methods  which  produce  results  in  these  areas 
should,  at  least  in  modified  form,  work 
equally  as  well  elsewhere. 

Methods  of  noxious  weed  control  may 
broadlj  he  classified  into  the  (wo  categories  of 
cultural  and  chemical.  Cultural  methods  are 
primarily  directed  at  carbohydrate  (starch 
and  sugar  i  starvation  in  the  root  system,  as 
this  food  can  only  be  obtained  from  the  green 
leaves.  Chemical  methods  are  largely  root 
poisons. 

The  cultural  methods  which  we  use  include 
the  following,  in  the  order  of  their  present 
relative  importance  in  the  Wyoming  program  : 

1.  Continuous  alternate  deep  plowing  and 
cultivation. 

-.  Continuous  deep  plowing. 

.'!.  Competitive  crops  or  permanent 
meadows. 

4.  Alternate  continuous  culture  and  winter 
smother  crop. 

5.  Continuous  deep   digging. 

Continuous  alternate  deep  plowing  and 
cultivation  is  our  standard  method.  This 
process  is  begun  in  the  spring  at  the  pro- 
budding  or  budding  stage  of  the  plants,  when 
the  carbohydrate  reserves  in  the  root  system 
are  at  the  lowest  point  in  the  annual  cycle, 
by  plowing  to  a  depth  of  8  to  10  inches.  This 
is  followed  by  cultivation  at  a  depth  of  5  to  ti 
inches  at  intervals  of  10  to  IS  days  for  the 
balance  of  the  summer  season.  The  average 
number  of  cultivations  the  first  season  is  7. 
Black  fallow  is  no  longer  practiced,   for  our 


field  testing  of  delayed  cultivation  indicated 
thai  it  was  safe  lo  allow  regrowth  on  bind- 
weed and  Russian  Knapweed  up  to  .r>  or  (J 
days  and  White  Top  and  Canada  Thistle  up  to 
8  or  ;i  days.  The  last  practice  in  the  fall, 
during  September  or  early  October,  is  a 
plowing  to  a  minimum  depth  of  12  inches. 
If  the  ground  is  dry,  it  is  advisable  lo  give  a 
heavy  irrigation  before  it  is  laid  by  for  the 
wilder,  as  root  decay  and  break-down  is 
hastened  in  the  presence  of  heavy  soil  mois 
tore,  and  the  winter  is  the  most  important  of 
all  periods  of  root  deterioration. 

The  second  season  is  usually  stalled  with 
cultivation,  followed  by  the  deep  plowing  in 
midseason.  This  midsummer  deep  plowing 
will  complete  a  large  percentage  of  I  be  plots, 
hut  cultivation  is  continued  on  the  more  stub- 
born ones,  followed  by  the  fall  deep  plowing. 

We  seem  to  be  in  sharp  disagreement  with 
many  other  States  on  depth  of  cultivation,  as 
we  generally  practice  deep  tillage  and  make 
much  use  of  deep  plowing.  Perhaps  our  con- 
ditions are  different  from  most.  But  after 
trial  of  both  shallow  and  deep  tillage,  our 
County  Pest  Control  Commissioners  and  In- 
spectors are  unanimous  in  their  opinions  that 
the  results  of  deep  cultivation  and  plowing 
justify  the  greater  expense  of  each  individual 
operation.  At  least  on  one  point  we  are  defi- 
nitely certain,  and  that  is  the  great  value  of 
a  deep  plowing  as  the  final  operation.  This  is 
of  such  importance  that  the  reasons  thereof 
should  be  pointed  out.  In  the  first  place,  no 
der  cultivation  practices,  the  break-down  of 
the  weed  root  system  starts  at  their  lower 
depths  in  the  soil  and  progresses  upward.  The 
last  to  drop  to  the  minimum  carbohydrate  re- 
quirement of  about  1  percent  is  the  root  mass 
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surrounding  the  firs!  cross-root  system  in  the 
upper  Hi  in  II  inches  of  soil.  Particularly  at 
the  point,  and  just  helow  the  point,  where  the 
roots  have  heen  repeatedly  severed  by  culti- 
vation,  then  is  ;i  marked  tendency  to  thicken 
:iinl  produce  enlargements  which  are  stubborn 
in  their  resistence  to  decay  and  persistent 
in  sending  up  new  growth,  flowing  at  a 
depth  of  12  to  11  inches  turns  this  last  strong- 
hold of  t\\r  root  system  bottom  side  up,  usually 
in  die  by  desiccation  under  ;i  semiarid  winter 
climate  <>r  else  to  succumb  to  spring  and 
summer  tillage  of  the  subsequent  row  crop. 
Any  live  roots  remaining  below  the  plow  sole 
are  ordinarily  loo  weak  to  push  up  through 
12  to  1-1  inches  of  soil  and  reestablish  them- 
selves. 

A  note  of  warning  should  lie  sounded  on 
expectancy  of  results  from  continuous  culti- 
vation, especially  under  irrigation.  There  h;is 
been  much  recent  publicity  (lowing  from  the 
prairie  States  farm  papers  and  weed  control 
organizations  which  makes  this  problem 
sound  easy,  cheap,  and  thai  equal  results  may 
he  expelled  under  all  conditions.  Our  in- 
spectors have  long  since  learned  the  folly  of 
telling  a  fanner  that  if  so  and  so  is  done  in 
Ins  noxious  weed  patch  thai  such  and  such 
will  be  the  results  by  a  given  date.  So  ii 
may  he  worth  while  in  enumerate  some  of 
I  he  more  important  tailors  which  affect  the 
time  required  in  kill  weeds  by  cultivation, 
ami   therefor  the  cost.     These  are: 

1.  The  weed  specie.  Bindweed  is  the  must 
persistent  specie.  L'nder  North  Platte  Valley 
conditions,  ■">  years  of  cultivation  are  gen- 
erally required  with  in  to  15  percent  going 
inin  the  fourth  year.  A  large  percentage  of 
the  Russian  Knapweed  areas  require  a  partial 
I  bird  year  cultivation.  One  is  usually  safe 
in  predicting  thai  the  narrow  leaf  variety  of 
White  Top  will  require  only  2  years,  lint 
most  id  the  broad  leaf  variety  will  require  '■'■ 
years.  Canada  Thistle  is  usually  the  easiest 
to  eradicate,  taking  only  a  year  and  a  half  on 
the  average  and  a  small  percentage  is  cum 
pleled   in    1   year. 

1'.  Ar/e  oj  the  infesNifioii. — Generally,  the 
older  the  infestation,  the  longer  will  be  the 
lime  required  to  eradicate  it.  Some  excep- 
tions seem  to  be  indicated  on  especially  old 
patches  which  may  have  been  weakened  by 
-elf  toxicity  or  reduction   of  soil   fertility. 

.">.  I><  iilli  nf  .so//  In  sterilitii  or  water 
table.  Shallow  soils  or  high  water  tables 
speed    results. 

4.  Physical  character  ni  the  soil. —  Under 
cultural  practices  eradication  generally  is 
-witter  mi  the  heavier,  tighter  soils.  We 
suspicion  that  the  water-holding  capacity  is 
the  must  important  factor  here  involved.  At 
least,  dry  and  well-aerated  soils  result  in 
persistent    weed   regrowth. 

.">.  Soil  fertUitj/.—A  common  and  disastrous 
cultural  error  committed  both  by  farmers 
and  inexperienced  weed  inspectors  is  in  the 
lay-out  of  the  area  to  be  cultivated.  The 
most  serious  fault  in  ihi<  connection  is  an 
attempt    to  individually  cultivate  out   numer- 


ous small  [latches  in  a  field  where  the  weed 
growth  is  must  obvious.  Before  the  job  is 
completed  weeds  start  showing  up  between 
the  cultivated  patches,  and  the  whole  pro- 
cedure is  disorganized.  For  the  most  part 
il  [lays  In  Wreak  out  weed  areas  in  solid 
blocks.  During  the  process  of  the  work,  only 
the  persistent  patches  need  be  cultivated 
every  time.  There  is  often  also  a  tendency 
to  "scotch"  the  size  of  the  lay-out.  Plots 
should  be  laid  out  during  the  peak  of  the 
growing  season  during  the  summer  prior  to 
the  spring  when  the  operation  is  to  be  initi- 
ated. Every  straggling  plant  on  the  periphery 
of  the  weed  area  should  he  hunted  out  with 
great  diligence  and  the  slake  line  sel  down  at 
least    12  feet    beyond   the  \;\<T  one.      This  seems 

like  commonplace  and  trifling  advice,  but  1 
will  wager  that  there  are  at  least  a  few  of 
you  who  at  some  future  date  will  wish  thai 
they   had    paid    more   heed   to   it. 

Follow-  a  ii   Program 

The  follow  crop  after  cultivation  is  com- 
pleted is  important.  Seldom  is  the  job  so 
perfect  that  a  few  straggling  plants  will  not 
reappear.  Furthermore,  there  is  often  a 
seedling  problem  for  1  to  :;  years,  especially 
with  bindweed.  As  a  consequence,  we  insist 
upon  I  he  planting  of  a  row  crop  for  at  least  '_' 
years,  so  that  straggling  plants  may  he  easily 
located  and  spotted  out  with  a  tablespoonful 
of  dry  chlorate  or  a  shot  of  carbon  bisulphide 
and  seedlings  killed  by  the  usual  processes  of 
cultn  it:::n  tnd  weeding  If  there  is  i  serious 
seedling  problem,  deep  fall  plowing  should  be 
practiced  every  year  until  ii  disappears. 
Sugar  beets,  corn,  and  lame  sunflowers  are 
the  preferred  row  crops,  both  because  they 
do  better  than  oilier--  on  heavily  fallowed 
soil  and  because  any  return  growth  of  weeds 
can  more  readily  be  located  in  them.  Follow- 
ing the  tillage  used  to  destroy  the  weeds, 
the  production  of  these  row  crops  usually 
steps  up  from  2.">  to  oil  percent,  due  both  to 
the  improved  physical  nature  of  the  soil  and 
an  increase  in  nitrates.  In  case  the  soil  in 
the  weed  area  is  heavy  with  minerals,  alkali- 
susceptible  crops,  particularly  beans,  should 
not  be  used  as  the  follow  crop  because  the 
continuous  cultivation  tends  to  increase  the 
alkali   problem,  temporarily. 

A  word  about  cultural  equipment,  which 
is  a  potentially  dangerous  subject  of  discus- 
sion. For  cultivation  we  have  largely  used 
two  overlapping  gangs  of  12-inch  sweeps 
mounted  on  the  deep  tiller  type  of  frame. 
After  extensive  field  i  rial,  it  was  determined 
that  no  deep  tiller  on  the  market  is  properly 
constructed  to  lit  all  the  exacting  requirements 
of  this  job.  The  present  model  of  Oliver 
I»ee]i  Tiller  conies  nearest  to  it.  as  does  the 
Oliver  Fallovator  for  slow  or  shallow  culti- 
v  ition,  wherea  stiff  spring  trip  shank  ma\  be 
used.  Consequently,  we  have  constructed  a 
deep  tiller  of  local  design,  the  only  difficulty 
of  which  is  the  high  cost  due  to  ciisloni  build 
ing.     These  machines  witii  an  8-  to  9-foot  cut 


require  a  tractor  of  at  least  :>u  horsepower  mi 
the  draw  bar  to  pull  them  at  maximum  usable 
Held  speeds  of  4  to  5  miles  per  hour. 

Currently  we  are  testing  tractor-mounted 
tools  on  a  lighter  tractor  of  17  to  19  horse- 
power carrying  dual  rear  wheels.  After  one 
season's  experience  we  believe  this  is  the  ideal 
sel  up  for  the  cultivation  practice.  No  stand- 
ard make  tractor-attached  cultivator  i-  avail- 
able which  is  satisfactory  for  the  heavy  or 
rocky  types  of  soil,  but  a  locally  built  unit 
which  works  comparatively  well  is  available 
at  a  reasonable  cost.  This  whole  unit  i-  about 
:-',.">  percent  cheaper  than  the  heavier  equip- 
ment and  will  do  nearly  as  much  work  per 
hour. 

Repeated  attempts  have  been  made  to  im- 
prove upon  i  be  multiple  sweep  set-tip.  The 
nearesl  successful  approach  has  been  a  solid 
V  blade,  constructed  of  '--inch  grader  blade 
steel,  4  inches  wide  and  set  on  a  '--inch  -ink. 
The  V  is  constructed  of  2  pieces  o'-j  feet  in 
length,  angled  to  produce  an  S-foof  cut.  This  is 
mounted  on  a  standard  deep  tiller  with  three 
heavy  shanks,  one  at  the  point  of  the  V  and 
one  half-way  out  on  either  wing.  The  advan- 
tages of  this  tool  over  the  duck-fool  arrange- 
ment area  2:>percent  reduction  in  initial  and 
upkeep  cost,  a  .".n-  to  40-percent  reduction  in 
draw  bar  pull  and  a  more  positive  culling 
surface.  It  cannot,  of  course,  be  used  in 
ground  Idled  with  large  boulders.  The  great- 
est weakness,  however,  is  a  tendency  to  lilt  iii 
the  ground,  which  problem  now  seems  pretty 
largely  solved.  This  tool  has  successfully  cul- 
tivated al  a  depth  of  12  inches  in  soil  which 
had  previously  been  plowed  to  this  depth,  and 
is  being  used  to  replace  some  of  the  prev  ions 
and  more  expensive  plowing  operations. 

For  power  oil  the  plowing  job.  the  22-  to 
25-horsepower  crawler  type  of  tractor  is  the 
standard  equipment.  These  machines  are 
slightly  underpowered  for  plowing  a  '12-inch 
in!  at  12  inches  depth  in  heavy  soil,  but  the 
larger  crawlers  are  too  expensive  and  less 
adaptable  to  other  work  on  the  program,  only 
two  plows  seem  to  be  in  any  way  adapted  to 
this  tough  assignment,  namely,  the  Mliine- 
apolis-Moline  Tumble  linn  and  the  Case  Power 
Lift.  In  both  instances,  the  two  16-incll  bot- 
tom, two-way  models  are  used.  Both  have  to 
be  remodeled  to  handle  this  work  efficiently, 
specifications  for  which  will  be  furnished  any 
interested  pa  rl  ies. 

The  cost  factors  of  this  type  of  cultural 
practice  are  important.  Of  course  they  vary 
greatly  because  of  the  many  variable  factors 
involved,  but  some  idea  of  the  average 
cost  can  be  given  for  each  individual  and 
each  season's  operation.  The  average  pri- 
vate farmer  is  inclined  to  feel  thai  he  can 
lower  our  cost  factors.  Our  program  is  con- 
ducted by  a  public  agency  and  all  of  the  ex- 
pense of  district  administration,  as  well  as 
depreciation,  upkeep,  labor,  fuel,  and  oil.  and 
incidental  expense  must  be  figured  in.  Tints, 
our  plowing  operation  costs  about  $2.50  to 
$3.50  per  aire  and  cultivation  75  cent-  to  -St 
per  acre  per  treatment.     The  season'-  cost  in 
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the  lowesl  county  this  year  was  $9.73  per  acre 
and  $1S.13  per  acre  in  the  highest.  The  cosl 
in  the  high  county  with  administrative  ex- 
pense deducted  was  $H.n2  per  acre,  which  is 
pretty  close  to  a  fair  average  for  the  State. 

Other  methods  of  cultural  control  can  be 
passed  mure  rapidly,  as  they  are  largely  va- 
riations of  the  standard   method. 

Continuous  deep  plowing  has  real  meril  as 
a  practice  for  the  individual  farmer  who  has 
comparatively  small  acreages  of  noxious 
weeds  because  ii  requires  the  use  of  only  one 
simple  too]  which  is  m  pari  of  .-ill  farm  equip- 
ment. It'  plowed  8  to  1<i  inches  deep  four  to 
five  times  the  first  year  and  three  to  four 
times  subsequent  years,  this  will  nearly  take 
the  place  of  alternate  deep  plowing  and  cul 
tivation.  Of  course  it  is  imperative  thai  a 
clean  cut,  smooth  job  of  plowing  he  done. 
A  ragged  job  is  almost  worse  than  none  al 
all.  We  encourage  this  plowing  practice 
where  the  farmer  is  doing  liis  own  weed  con- 
trol work  as  a  qualifying  condition  for 
A.C.P,  payments. 

Wccd-Conipctiiif/  Crops 

'l'lie  use  of  competitive  crops  in  the  form  of 
permanent  meadows  or  pastures  is  largely  con- 
fined to  areas  of  low  unit  land  value,  such  as 
obtain  in  the  higher  elevations  of  the  southern 
section  of  Wyoming.  Ii  simply  controls,  but 
does  not  eradicate,  noxious  weeds.  Al  least 
weed  spread  is  reduced  lo  ■[  minimum  and 
such  noxious  weeds  as  While  Top  and  Canada 
Thistle  may  gradually  he  whipped  out  if  the 
meadows  are  given  proper  care.  'This  practice 
is  not  so  successful  with  bindweed  and  Rus- 
sian Knapweed. 

We  approach  this  problem  via  two  routes. 
ill  Meadow  improvement  and  (2i  [nitial 
meadow  establishment.  On  meadow-improve- 
ment work,  the  present  sod  is  left  undisturbed 
as  much  as  possible.  The  leveling  of  any 
rough  places  in  the  Held  is  first  necessary,  so 
thai  it  can  all  be  watered  evenly.  High  spots, 
which  are  unfavorable  for  meadow  grasses, 
are  the  first  places  noxious  weeds  gain  the 
upper  hand.  Where  necessary,  lock  picking 
is  an  important  operation,  so  thai  the  Held 
may  be  cleanly  cut  when  mowed.  Permanent 
laterals  in  the  field  are  smoothed  up,  made 
wide  and  shallow,  and  their  hanks  evenly  inn 
toured  outward  so  that  they  nmj  be  cleanly 
mowed  over  with  the  rest  of  the  field.  The 
only  cultural  practice  is  the  scarification  of 
the  field  by  means  of  hull  tongues  or  a  [tower 
spring  tooth  harrow  as  early  in  the  spring  as 
possible,  followed  immediately  by  the  broad- 
casting of  the  seed.  The  field  is  kept  as  wet 
as  possible  the  balance  of  the  season.  'Ibis 
practice  is  showing  much  promise  in  the 
Bridger  Valley  section  of  I'inta  County,  where 
the  average  expense  of  such  has  been  $4.6(5  per 
acre  and  the  biggest  job  of  which  has  been 
rock  picking.  The  average  rate  of  seeding  lias 
been  15  to  2(1  pounds  per  acre  of  a  mixture 
of  timothy,  red  top,  alsike  clover,  and  orchard 
grass  in  a  ratio  of  (5  S  -S  •".. 


Initial  meadow  establishment  is  preceded 
by  one  full  season  of  weed  weakening  cultural 
practices,  consisting  of  a  spring  plowing, 
three  or  four  summer  cultivations  and  a 
12-inch  plowing  as  late  in  the  fall  as  possible, 
'f'he  seed  bed  is  worked  down  at  the  earliest 
possible  dale  in  the  spring.  Oats  are  added 
to  the  seed  mixture  as  a  nurse  crop  and 
yellow  sweet  clover  as  a  quick  establishing, 
competitive,  shading  crop,  which  will  later 
be  replaced  by  the  more  persistent   grasses. 

The  altogether  too-neglected  method  of 
alternate  cultivation  and  winter  smother 
it-ops  is  beginning  to  gain  in  popularity  in 
Wyoming.  Although  Ihis  met  boil  does 
lend  (o  drag  out  the  eradication  process,  ii 
has  the  decided  advantage  of  producing  cash 
returns  as  you  eradicate.  This  process  is 
started  the  same  as  in  the  establishment  of 
a  new  meadow,  except  the  fall  plowing  is 
given  by  September  I,  the  seed  bed  imme- 
diately worked  down  and  winter  rye  planted. 
On  heavy  soil,  (he  V  blade  run  at  a  12-inch 
depth  is  more  satisfactory  than  plowing,  as 
if  reduces  the  seed  heel  preparation  job  to 
a    very   simple   process  of   packing. 

This  process  is  repeated  I  he  second  year. 
The  procedure  the  third  year  depends  upon 
the  condition  of  the  weeds.  If  greatly  weak 
ened,  row  crops  may  he  planted  for  2  to  •". 
years,  always  preceded  by  a  deep  fall  plow 
ing.  If  the  weeds  are  still  persist  i  ■  1 1 1 .  either 
winter  rye  may  be  continued  or  a  summer 
smother  crop  of  while  sweetchtver  planted. 

A  typical  lirsf  year  result,  of  this  practice 
on  a  Tlaorc  field  oi  bindweed  al  Wheatland. 
.'?.">  acres  of  which  was  entirely  out  of  crop 
production  i\\u-  to  the  heavy  weed  growth, 
may  be  summarized  by  the  following  figures: 

1.  Cosl  per  acre  of  all  practices  including 
planting  and   growing  of  crop,  $13.93. 

2.  Value  of  crop  per  acre,  $15.95, 
•'!.   .Net    profit    per  acre,  si.  12. 

In  casting  about  for  some  practical  method 
of  using  ( '< '( '  hoys  assigned  to  work  on  the 
Shoshone  Federal  Reclamation  project,  with- 
out involving  local  agencies  too  deeply  in  ex- 
pense and  still  qualifying  under  the  stringent 
regulations    of    the    service,    which    limit    the 

Use  Cf  (  (  (  f  I:  lilt  1;  s  In  cert  1111  t  \  pes  of  w  :  1  I 
Oil  Federal  hand,  we  settled  upon  the  simple 
process  of  digging  the  weeds  every  2  weeks 
as  deeji  as  possible  with  a  common  irrigation 
shovel.  From  oil  to  To  boys  have  been  al 
ibis  project  now  for  2  years  on  district  rights- 
of-way,  and  although  the  unit  cost  is  nal 
urally  very  high,  the  results  are  equally  as 
good  as  continuous  cultivation  and  till  parties 
concerned  are  well  pleased, 

I'sr  of  Chemicals 

The  two  most  common  methods  of  chemical 
control,  carbon  bisulphide  soil  fumigation  and 
temporary  soil  sterility  by  the  use  of  sodium 
chlorate,  will  be  quickly  passed  with  a  few- 
brief  comments,  both  because  knowledge  of 
them  is  common  and  because  we  become  less 


fa  v  orahly  impressed  \\  ith  their  use  every  v  ea  r. 

Carbon  bisulphide  would  be  the  ideal  her- 
bicide if  its  cost  wen  not  prohibitive,  its 
effectiveness  limited  lo  medium  and  sandy 
loam  soil  l.vpes.  and  the  Use  of  experienced 
iiews  necessary  in  its  application. 

Sodium  chlorate  is  a  disappointing  herbi- 
cide, especially  iii  a  combination  of  arid 
climate,  heavy  soils,  and  While  Top.  Our 
experience  indicates  I  h.it  the  action  of  Ibis 
chemical  is  more  important  as  a  soil  sterilant 
than  as  a  I  issue  poison  to  he  translocated  from 
the  haves  by  circulation  or  wicking  to  the 
root  system.  Hence  we  apply  il  to  compara- 
tively barren  ground.  The  most  important 
factor  in  its  successful  use  is  its  rapid  pene- 
tration to  the  depths  of  the  root  system  in 
water  solid  ion.  This  we  apply  during  the 
fall  to  get  Hie  bene  i  of  both  winter  and 
spring  natural  moisture.  There  seems  to  be 
little  difference  between  wel  and  dry  applica- 
tions, except  that  the  dry  application  may  be 
ruined  by  wind  erosion  before  il  starts  into 
the  ground  or  washed  unevenly  over  sloping 
surfaces  by  rapid  precipita  I  ion. 

We  commonly  use  dosages  of  s  to  1(1  pounds 
per  square  rod.  which  makes  the  initial  cost 
$175  l.i  $20')  per  acre.  Ihtl  on  file  heavier 
soils,  under  an  average  annual  precipitation 
of  less  than  111  inches,  the  chlorate  method  is 
practically  hopeless,  especially  on  While  Top, 
as  another  $2(.'()  p,  $::<)()  per  acre  will  have  to 
he  spent  on  follow-up  treatments  during  sub- 
sequent years,  often  with  the  job  never  quite 
completed  on  some  areas.  The  ureal  difficulty 
with  I  lie  chlorate  treatment  is  thai  if  kills  the 
root  system  from  the  fop  of  the  soil  downward 
as  it  gradually  penetrates  the  soil.  The  lirst 
year  or  two,  il  may  appear  that  a  reasonably 
good  result  has  been  obtained.  Then  a  few 
straggling  plants  start  emerging  from  the 
lower  root  system  and  if  the  plot  is  neglected, 
il  gradually  Incomes  reestablished  with  plants 
which  will  now  be  found  lo  be  highly  resistant 
to  furl  her  chlorate  poisoning. 

The  results  on  chlorate  healed  area-  inside 
of  fields,  alter  lying  untouched  for  1  year, 
will  he  greatly  enhanced  by  common  farm 
tillage  pi  notices'  Ho  wove  i  on  ungated  f  u  ms. 
these  areas  often  become  Hooded  with  water 
(inline,  their  first  year,  and  the  chlorate 
washed  out  before  it  is  fully  effective. 

Continuous  Burniny 

In  our  desperation,  we  started  casting  about 
.".  years  ago  for  some  cheaper  and  more  posi- 
tive method  to  replace  these  chemicals,  and. 
out  of  our  testing,  settled  upon  continuous 
burning  as  possessing  the  greatest  possibili 
lies  and  subsequently  put  il  into  actual  field 
practice  this  spring  on  IS  acres  of  weed-. 
largely  White  Top.  composed  of  889  patches 
over  a  101-mile  route  at  Powell,  handled  by 
1  power  burning  rig  manned  by  a  crew  of  2. 
It  is  yet  too  soon  to  draw  final  conclusions 
from  Ibis  experience,  but  we  wish  to  briefly 
report  it  here  in  order  to  encourage  others  to 
give    ii    further   trial    under   other   conditions. 
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The  mosl  impoi'tani  factor  in  the  burning 
process  is  to  lightly  sear  the  plants,  rather 
then  heavily  scorch  or  completely  consume 
them.  The  flame  should  be  passed  rapidly 
over  the  upper  surfaces  of  the  foliage  so  that 
il  is  seared  so  lightly  that  the  plant  will  not 
entirely  wilt  down  until  the  next  day.  Tight 
burning  is  like  a  clean  cut  at  the  surface  of 
the  ground.  The  plant  springs  up  into  life 
again  almost  immediately.  Light  searing 
kills  the  plant  several  inches  down  into  the 
root  system,  by  what  physiological  process  we 
do  not  yet  know. 

When  the  test  work  was  started,  a  tight 
burn  was  used.  This  necessitated  reburning 
every  10  to  14  days.  With  the  light  searing,  the 
intervals  between  burning  lengthen  out  to  3  to 
5  weeks.  The  first  application  is  made  on 
heavy  spring  foliage  at  the  prebudding  stage. 
Subsequent  applications  are  made  when  the 
small  foliage  plants,  such  as  White  Top, 
regrow  to  a  height  of  •'!  to  1  inches,  and  larger 
plants,  such  as  Russian  Knapweed,  regrow  to 
a  height  of  6  or  7  inches.  It  is  important  to 
always  have  a  fair  amount  of  foliage  to  sear, 

This  method  seems  to  work  best  on  White 
Top  and  Canada  Thistle,  which,  on  the  aver- 
age, will  be  eradicated  with  8  or  9  burnings, 
5  the  first  and  3  or  4  the  second  year.  Bind- 
weed and  Russian  Knapweed  seem  more  per- 
sistent under  this  method  and  it  is  not  yet  cer- 
tain that  it  can  be  applied  to  them  at  an 
economical  cost. 

Since   this  method   has  been    put    into    the 


field  on  large-scale  operations  for  only  1  year, 
results  and  cost  factors  are  still  a  bit  theo- 
retical, as  they  must  be  partially  based  on 
experience  with  the  completed  test  plots.  In 
the  field  work  this  year,  8  patches  needed  only 
3  burnings,  13  required  4  burnings,  and  the 
balance  5  burnings.  Forty-three  patches  show 
complete  eradication  in  1  year,  267  are  more 
than  90  percent  killed  and  the  remainder  show 
definite  signs  of  weakening.  On  these  first- 
year  results,  and  in  the  light  of  our  experi- 
ence with  the  test  plots,  it  is  safe  to  conclude 
that  the  total  cost  factors  will  not  quite  be 
doubled  for  the  1940  operations.  The  average 
cost  per  acre  for  1939  has  been  $87.10.  This 
is  broken  down  to  17  percent  for  labor,  22  per- 
cent for  burning  oil,  17  percent  for  machine 
costs,  and  14  percent  for  administration  and 
miscellaneous. 

This  points  out  one  of  the  advantages  of 
the  burning  process  over  herbicides,  namely, 
that  it  keeps  most  of  our  money  at  home. 
But  a  far  greater  advantage  is  the  fact  that 
burning  results  can  be  read  from  the  surface 
of  the  ground.  When  plants  no  longer  re- 
appear, the  lower  root  system  is  dead  and 
there  is  not  the  problem  of  delayed  regrowth. 
as  is  the  case  with  the  chlorate  method. 
Furthermore,  the  value  of  each  burning  ap- 
plication cannot  be  thwarted  either  by- 
untoward  acts  of  nature  or  man  and  the 
soil  is  immediately  productive  following  the 
completion   of  the  eradication  process. 

Our  burning  method  is  a  bit  unique.     The 


use  of  generator  types  of  burners  was  elimi- 
nated because  they  are  both  dangerous  and 
slow.  So  we  have  developed  a  method  of 
burning  highly  atomized  low-grade  fuel  under 
pressure  by  igniting  it  at  the  outlet  nozzle. 
The  common  fuel  is  refinery  refuse  with  the 
Hash  point  slightly  raised  by  the  addition  of 
10  percent  distillate.  On  the  average,  this 
fuel  costs  about  2  cents  per  gallon.  Furnace 
oil,  which  costs  4  cents  per  gallon,  also  makes 
an  ideal  fuel,  and  is  little  more  expensive 
than  t lie  refuse,  because  less  is  used  per 
treated   unit. 

The  fuel  is  put  under  pressure  in  a  power 
spray  rig,  run  out  through  high  pressure 
hose  to  a  12-foot,  Vt -inch-diameter  iron  pipe 
flame  thrower,  controlled  by  a  Chipman  weed 
gun  cutoff.  This  pipe  is  constructed  with  a 
10-inch  complete  loop  at  the  end,  to  which  the 
nozzle  is  attached,  directed  at  a  slight  angle 
under  the  loop.  Thus  the  flame  from  the 
nozzle  plays  underneath  the  loop,  and  pre- 
heats the  oil  in  about  30  inches  of  ^4-inch 
pipe  before  being  released.  The  disk  used 
in  the  nozzle  has  a  3/64-inch  outlet,  and  is 
grooved  so  that  a  flat,  fan  flame,  rather  than 
the  usual  cone,  is  produced.  For  the  refuse 
oil,  100-125-pound  pressure  is  required,  de- 
pending upon  the  grade.  Only  75-pound 
pressure  is  needed  for  the  furnace  oil. 

The  individual  farmer  can  make  a  satis- 
factory hand-burning  rig  by  mounting  a  lever- 
action  orchard  pump  on  a  steel  barrel  at  a 
cost  of  $15  to  $20. 


Long-felt  Need  Met  by  New  Publication  on  Farm  Irrigation 


A  LONG-FELT  need  for  up-to-date  informa- 
tion on  irrigation  farming  is  expected  to  be 
met  by  the  Farmer's  Irrigation  Guide,  Con- 
servation Bulletin  No.  2,  a  10-page  illustrated 
booklet    now   available   for   free   distribution. 

The  booklet  is  the  second  of  a  series  of 
conservation  bulletins  to  be  published  by  the 
Department  of  the  Interior  in  line  with  its 
policy  of  encouraging  prudent  ami  intelli- 
gent use  of  the  country's  natural  resources. 
The  contents  are  designed  to  aid  the  irriga- 
tor to  make  the  best  use  of  his  farm  by  proper 
irrigation. 

The  booklet  deals  with  the  technique  of 
irrigation.  It  places  emphasis  on  control  of 
the  flow  of  water  at  all  stages  of  farm  irri- 
gation, from  the  time  the  water  enters  the 
farmer's  head  ditch  to  its  final  application 
in  I  he  field  and  illustrates  several  acceptable 
methods   of  control. 

Information  in  the  Farmer's  Irrigation 
Guide  was  compiled  by  L.  II.  Mitchell,  Irri- 
gation Adviser,  Bureau  of  Reclamation.  Mi-. 
Mitchell  has  had  more  than  a  quarter  cen- 
tury of  actual  experience  with  the  subject, 
as  an  irrigation  farmer,  project  superintend- 
ent, cons]  ruction   engineer,   and   finally,   as  a 


specialist  on  the  farm  irrigation  problems  con- 
fronting the  Bureau's  36  operating  projects. 

The  first  section  of  the  Guide  points  out 
the  importance  of  getting  acquainted  with 
surface  and  subsoil  soil  on  the  irrigated  farm 
because  of  the  variations  in  soil  types  which 
may  be  present  even  in  a  single  field. 

The  second  section  contains  instructions 
on  grading  the  farm  in  order  to  get  an  even 
supply  of  irrigation  water  to  all  parts  of  the 
field,  and  the  third  section  describes  and 
illustrates  three  approved  methods  of  dis- 
tributing the  water  over  the  field  in  order  to 
get  an  approximately  equal  amount  of  water 
to  all  plants. 

The  fourth  section  explains  the  use  of  a 
probe  in  determining  water  penetration  in 
the  soil,  and  discusses  the  water  require- 
ments of  plants.  Root  spreads  and  depths 
of  various  plants  are  illustrated  by  drawings 
and  photographs. 

The  fifth  section  contains  information  on 
building  up  the  farm  soil;  the  sixth  shows 
hew  to  lessen  wind  erosion  by  listing  or 
ridging  the  soil;  and  the  seventh  and  last 
section  recommends  personal  experimentation 
by    the   farmer    with    water    and    plant    f 1 


requirements  of  plants,  on  a  small  plot  of 
land  set  aside  for  that  purpose. 

Mr.  Mitchell  first  joined  the  Bureau  in 
1905,  on  his  graduation  from  the  University 
of  Maine.  He  was  assigned  to  the  Lower 
Yellowstone  reclamation  project  where,  dur- 
ing the  following  18  years,  he  obtained  a 
thorough  knowledge  of  irrigation  practice, 
not  only  as  an  operating  official  but  also  as 
an  irrigator,  owing  to  the  fact  that  he  was 
owner  of  a  project  farm  during  part  of  this 
period.  His  knowledge  of  farm  irrigation, 
therefore,  represents  an  admirable  combina- 
tion of  theory  and  actual  practice. 

From  the  Lower  Yellowstone  project  Mr. 
Mitchell  went  to  the  Riverton  project  as  con- 
struction engineer,  and  then  to  the  Shoshone 
project  as  superintendent.  Here  the  Will- 
wood  division  was  constructed  and  settled 
under  his  supervision.  Its  successful  de- 
velopment unquestionably  demonstrated  the 
practical  worth  of  applying  the  principles  of 
good  irrigation  which  he  had  been  sponsoring, 
and  in  1932  he  was  called  to  Washington, 
D.  C,  to  give  his  entire  attention  to  the  prob- 
lem of  improving  methods  of  irrigation  on 
all  reclamation  projects. 
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Twenty-seventh  Annual  Meeting  of  the 
Washington  Irrigation  Institute 


THE  program  offered  by  the  twenty-seventh 
annual  meeting  of  the  Washington  Irriga- 
tion Institute  which  took  place  in  Yakima. 
Wash.,  on  December  7  S,  1030,  was  one  of  the 
most  interesting  yel  offered  by  the  Stale  or- 
ganization. It  consisted  of  a  variety  of  sub 
jects  pertinent  to  irrigation  and  reclamation 
and  embraced  both  technical  and  general  dis 
(fissions. 

Opening  witli  an  address  by  President  John 
S.  Moore.  I  be  program  included  New  Develop- 
ments in  Truck  Crops.  Soft  Fruits,  and  Small 
Fruits,  by  members  of  the  staff  of  the  irriga- 
tion branch  experiment  station  at  Prosser. 
Wash.,  as  well  as  Cooperative  Irrigation 
Studies  at  the  Irrigation  Branch  Experiment 
Station.  These  experiments  are  of  particu- 
lar interest  to  all  irrigation  sections  of  the 
State  of  Washington  ami  bear  a  direct  rela- 
tionship to  soil  utilization  studies  that  will 
lie  of  immeasurable  value  to  the  Roza  division 
of  the  Yakima  project  now  under  construc- 
tion. When  the  72.000  acres  embraced  in 
this  division  are  broughl  under  cultivation  it 
is  anticipated  that  the  studies  of  the  branch 
experiment  station  at  Prosser  will  prove  of 
material    assistance    to    the    settlers. 

Ai  the  luncheon  on  December  7.  Frederick 
I'.enz  of  Toppenish.  Wash.,  a  large  grower 
of  sugar  beets,  nave  a  most  comprehensive 
addics-  mi  the  place  nl  the  sugar-beet  in- 
dustry in  agriculture  in  the  State  of  Wash- 
ington. 

Financial  problems  of  irrigation  district- 
was  ably  covered  by  Frank  Maupin,  secretary, 
Columbia  Irrigation  District,  Kennewick:  and 
•1.  P.  Fink,  director.  Department  of  Conserva- 
tion and  Development  for  the  State  of  Wash- 
ington.  delivered  an  excellent  paper  mi  the 
problems  of  the  department  in  connection 
will]  loans  made  to  irrigation  districts  by  the 
State. 

I'..  K.  Stontemyer,  district  counsel.  Bureau 
■  if  Reclamation,  witli  offices  in  Portland,  <  >reg„ 
delivered  n  very  informative  interpretation 
of  the  1JKJ9  repayment  law. 

The  institute  was  favored  by  the  presence 
(if  !..  II.  Mitchell,  irrigation  adviser.  Bureau 
of  Reclamation,  Washington,  D.  ('.,  who  gave 
two  illustrated  lectures,  one  dealing  with 
practical  measures  for  the  control  and  eradi- 
cation of  weeds  and  the  other  dealing  with 
fundamentals  of  irrigat ion. 

II.  A.  Parker,  Bureau  of  Reclamation 
Engineer,  stationed  at  Ephrata,  Wash.,  ad- 
vised   delegates    to    Ihe    iustiinie    c •erning 

the  economic  survey  being  conducted  on  the 
i  'olumbia  Basin  land. 


'A    brief   resume   .if   the   program   of   the   eonveu 
lien    held    in    i'aldma,    Wash..    December   7   S,    r.i::1. 


<  hie  of  the  high  lights  of  the  convention  was 
the  annual  banquet  held  on  Thursday  evening 
with  Nat  C  Brown,  president  of  the  Yakima 
Chamber  of  Commerce,  acting  as  toastmaster. 
The  speaker  was  F.  A.  Banks,  supervising 
engineer,  Bureau  of  Reclamation,  in  charge  of 
construction  of  Grand  Coulee  Dam.  who  gave 
a  most  interesting  word  picture  of  the  progress 
of  the  construction  work  to  dale  and  pointed 
nut  many  of  the  salient  features  in  connection 
wit b  ibis  engineering  feat. 

A  new  speaker  on  the  program  was  R.  t'.. 
Van  Horn,  bead,  department  of  civil  engineer- 
ing Cniversity  of  Washington  at  Seattle,  who 
spoke  on  Irrigation  Systems — After  Construc- 
tion What?  The  subject  of  Van  Horn's  paper 
dealt  with  the  fact  that  construction  meth- 
ods for  irrigation  have  advanced  by  leaps  and 
bounds  in  the  past  10  or  L'O  years  and  that 
when  it  project  is  completed  their  need  by  no 
question  adds  to  the  stability  of  its  construc- 
tion. He  advocated  that  the  maintenance 
and  operation  of  completed  projects  be  on 
the  same  efficient  basis  as  the  construction, 
and  he  emphasized  the  importance  of  having 
trained  men  to  carry  out  such  a  program. 

E.  Y.  Robinson,  manager  of  the  Naehes- 
Selab  Irrigation  District,  presented  a  paper 
mi  tin  Operation  and  Maintenance  of  Irriga- 
tion Canals,  which  was  of  the  same  general 
tenor  as  Mr.  Van  Horn's  address,  but  in 
greater  detail.  Mr.  Robinson  offered  many 
valuable  suggestions  on  methods  of  operation 
and  maintenance  as  winked  out  in  practice 
over  a  period  of  years  in  b:s  capacity  as  ir- 
rigation manager.  His  paper  was  very  in- 
teresting, as  well  as  inst  nut  ive. 

J.  A.  Ford,  treasurer  and  director  of  the 
National  Reclamation  Association  from  Wash- 
ington, was  present  throughout  the  institute 
sessions.  On  December  7  he  gave  an  in- 
formal, though  very  complete,  report  on  the 
1  >enver  convent  ion  of  the  NRA. 

The  erosion-damage  problem  was  ably 
bandied  by  Jack  W.  Rodner,  aiea  conservator, 
Soil  Conservation  Service,  with  offices  at  Yak- 
ima, and  Harry  (J.  Nickle,  assistant  irriga- 
tion engineer.  Soil  Conservation  Service  of  the 
Department  of  Agriculture,  and  attached  to 
the  branch  experiment   station  at    Prosser. 

c.  E.  Crownover.  construction  engineer  in 
charge  of  the  Roza  division  of  the  Yakima 
project  nave  a  progressive  report  on  that 
project,  and  the  delegates  to  the  convention 
were  guests  of  Mr.  Crownover  on  Friday  af- 
ternoon, December  s,  al  which  time  they  were 
given  an  opportunity  to  see  the  project  and 
what   was  being  accomplished. 

John  S.  Moore,  of  the  Bureau  of  Reclama- 
tion,   Yakima,    was    reelected    president    for 


1040.  vvitb  W.  C.  Mali  I  row.  of  Pen  ton  City,  first 
vice  president,  and  John  Faust,  of  Ellens- 
burg,  second  vice  president.  The  two  direc- 
tors elected  were  W.  E.  Stapleton,  of  the 
Northern  Pacific  Railway.  Seattle,  and  E.  J. 
Brand,  of  Kennewick.  In  addition  to  these 
two,  the  other  members  of  the  institute  di- 
rectors for  10-10  are  C.  M.  Zediker,  Cashmere, 
Wash.:  T.  E.  Brockhausen,  Prosser;  R.  I.. 
Howard.  Toppenish:  and  Thomas  B.  Hill. 
Olympia.  George  C.  Baer,  manager  of  the 
Yakima  Chamber  of  Commerce,  was  reelected 
secretary,  and  G.  C.  Finley,  of  land,  was  re- 
elected treasurer. 

The  place  of  the  1040  annual  meeting  is 
to  be  determined  at   a   later  date  by  the  board 

el'  directors. 

The  following  resolutions  were  adopted  at 
the   meet  ing  : 

XofiOMS    Weed    Contra! 

Whereas  perennial  noxious  weeds  have  be- 
come a  most  serious  menace  to  American 
agriculture,  including  reclamation,  as  well  as 
oiber  federally  financed  projects  of  the  West- 
ern  Si  ales  :  and 

Whereas  individual  farmers  cannot  be 
expected  to  finance  and  solve  this  problem  by 
themselves,  as  it  can  be  solved  only  by  coor- 
dinated effort  covering  the  entire  area 
affected  :  and 

Whereas  the  economic  structure  of  America, 
in  its  entirety,  is  affected  by  the  encroach- 
ment of  these  weeds  upon  farmlands:  Now 
I  berel'ore  be  it 

Rcxolrcd,  That  the  Washington  Irrigation 
Insi  ii  nte  support  the  efforts  of  the  National 
Weed  Committee  of  the  National  Plant  Board 
in  the  establishment  of  a  national  noxious 
weed  program  to  be  partly  supported  by  Fed- 
eral funds  (ill  a  cooperative  Stale-Federal 
basis,  and  that  from  such  Federal  funds  there 
be  provided  to  the  United  States  Bureau  of 
Reclamation  or  any  other  Federal  bureau  con- 
cerned sufficient  appropriations  to  conduct  a 
program  of  prevention  of  perennial  noxious 
weed  infestations  on  new  reclamation  projects 
as  well  as  on  all  other  federally  financed 
projects  ;  and  be  it   further 

Rcttolred,  That  out  of  any  Federal  funds 
provided  for  noxious  weed  control,  allocations 
be  made  to  t  be  proper  Federal  agencies  for  the 
eradication  of  these  weeds  upon  federally 
owned  or  controlled  lands,  and  that  C.  C,  C. 
and  W.  P.  A.  regulations  be  modified  to  permit 
more  effective  use  of  the  personnel  of  these 
agencies  on  pro  peri  j  sponsored  weed-control 
projects. 

Whereas  the   Washington    Irrigation    Insti- 
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tute  i>  justly  proud  of  the  part  il  lms  played 
in  the  establishment  and  support  of  the 
irrigation  branch  experiment  station  ;M  I'ros- 
ser;  and 

Whereas  the  station  has,  in  the  past  19 
years,  carried  on  must  valuable  and  signifi- 
cant  work  in  irrigation  methods,  water  duty, 
in  the  development  of  new  and  improved  crop 
varieties  and  practices,  in  post  control,  fertili- 
zation problems,  and  many  related  fields;  and 

Whereas  the  tanners  on  our  irrigated  lands 
have  reaped,  in  increased  cash  income,  many 
times   the  cost   of   its  support;   and 

Whereas  many  acute  problems  lie  ahead  in 
the  stabilization  of  present  irrigated  agricul- 
ture as  well  as  in  the  development  of  our 
vast  areas  of  new  land,  thereby  increasing 
the  value  of  its  services:  Therefore  he  ii 

Resolred,  That  the  financial  support  of  this 
institution  be  increased,  both  by  the  Slate 
and  by  the  United  States  Department  of  Agri 
culture,  in  the  end  thai  it  may  broaden  the 
scope  of  ils  work,  especially  in  the  fields  of 
water  duty  on  our  soils  and  soil  classifica- 
tion in  new  irrigable  areas ;  and  lie  ii  further 

Resolved,  That    we  express  deep  apprecia 
linn   id'   the   splendid    reports   ul'   constructive 
service  being  rendered,  submitted  by  Superin- 
tendent   Singleton  and   his  assistants  at    this 
meet  ing. 

Hydroelectric  1'oirer  Fees 

llr  ii  resolved.  Thai  Washington  Irrigation 
Institute  express  iu  the  Governor  and  in  the 
legislature  ils  gratification  that  the  license 
fees  from  hydroelectric  power  have  been 
made  available  to  the  Reclamation  revolving 
fund,  as  long  advocated  by  this  institute,  to 
become  available  I'm-  the  development  of 
our  natural  resources  through  topographic 
mapping,  stream-gaging,  soil  surveys,  ground 
water    studies,    etc. 

We  urge  the  continued  support  of  these 
activities  as  basic  data  for  successful  future 
development  of  our  natural  resources. 

SllfJU)'    B<  i  1 1 

Whereas  large  areas  of  the  West  are 
dependent,  to  a  ureal  extent,  on  the  main- 
tenance and  growth  of  the  sugar  beet  indus- 
try, and 

Whereas  the  sugar  beet  industry  provides  so 
much  labor  in  field,  factory,  manufacture  of 
supplies,  and  transportation  thai  each  acre  of 
sugar  beets  is  far-reaching  in  ils  support  of 
the  economic  structure  of  many  large  com- 
munities of  American  citizens ;  and 

Whereas  an  orderly  and  sound  expansion  of 
beet  plantings  and  processing  as  suitable  laud 
is  developed  is  a  reasonable  and  necessary 
condition  oil  precedent  to  the  building  up  of 
ihis  country  and  should  be  encouraged  :  and 

Whereas  the  lands  to  be  brought  i i  Roza 

and  Columbia  Basin  projects  will  be  eminently 
suited  to  the  production  of  this  crop,  and  the 
settlers  on  these  areas  should  not  he  deprived, 
by  arbitrary  restrictions,  of  the  opportunity  to 


grow  one  of  the  few  sure  cash  crops  they  can 
rely  upon  to  meet  their  water  charges,  and 

Whereas  the  American  sugar  beet  producers 
provide  less  than  one-third  of  the  require- 
ments of  our  home  market  at  the  present  time 
but  could  and  should  be  supplying  a  major 
portion  of  its  requirements  to  the  economic 
advantage  of  the  Nation  as  well  as  the  western 
irrigated  areas,  and 

Whereas  our  Government  should  adhere  to 
the  principles  of  American  markets  for  Amer- 
ican producers  first  :  now  therefore  be  ii 

Resolved  hit  tin  Wash  in  (/ton  Irrigation  In- 
stitute, That  the  <  'ongress  of  the  United  States 
be  urged,  through  proper  legislation,  to  pro- 
vide for  the  progressive,  orderly  expansion  of 
the  production  of  heel  sugar  within  the  United 
Slates  and  to  maintain  the  beet-sugar  industry 
on  a  reasonable  income  hasis  by  quota  regula- 
tions and  adequate  tariffs  on  foreign  sugar; 
and  lie  ii   further 

Resolved,  Thai  a  copj  of  this  resolution  be 
sent  lo  the  Secretaries  of  Agriculture,  Interior. 
and  State,  and  lo  the  Senate  and  House  of 
Representatives  of  the  United  Slates  and  to 
each  of  the  Senators  and  Representatives  of 
Western  Stales  in  <  'ongress. 

State   Rights   in    Water 

Washington  Irrigation  Institute  has  always 
stood  firm  upon  the  principle  of  the  Stale's 
rigid  lo  the  ownership  and  administration  of 
ils  unappropriated  waters,  and  il  hereby  en- 
dorses and  supports  in  full  the  resolution  re 
cenily  adopted  by  the  National  Reclamation 
Association   al    Denver,  as   follows: 


Whereas  in  the  case  of  Xebraslca  vs.  11*//- 
nniiiii/  mid  Colorado,  now  pending  in  the  Su- 
preme Court  of  the  United  Stales,  the  Federal 
Government  through  its  Department  of  Jus- 
tice, is  asserting  claim  to  till  of  the  unappro- 
priated waters,  even  of  nonnavigable  streams 
of  the  Western  Slates,  and  also  thai  the  re- 
turn How  resulting  from  the  irrigation  of 
Federal  Reclamation  projects  is  subject  lo 
control  and  disposition  by  the  federal  Gov- 
ernment, and.  therefore,  free  from  the  control 
and  supervision  of  the  Stales  in  which  such 
waters  and  projects  are  located,  all  of  which 
is  contrary  to  the  fundamental  principles  of 
the   water   laws   of   these   Stales,   and 

Whereas  judicial  decisions  of  the  Supreme 
Court  of  the  United  States  affirm  thai  the 
control  of  witters  of  the  States  is  vested  in 
the  Stales  themselves,  and  nol    in  the  United 

Slates    except     lo     the    extent     that     ill     respect 

to  i  he  interstate  commerce  needs  of  a  par- 
ticular Federal  project  on  a  navigable  stream 
the  control  is  expressly  or  by  implication 
vested  in  the  Federal  Government  under  the 
interstate-commerce  clause  of  the  Constitu- 
t  ion.  and 

Whereas  in  respect  lo  Federal  projects  un- 
der the  reclamation  act,  section  s  thereof, 
cont  mi;-  i  specific  subjection  of  these  projects 
to  the  laws  of  the  Slate  in  which  they  are 
situated,  and  exacts  compliance  therewith 
and  recognition  of  rights  acquired  thereunder, 
and 

Whereas    the    Fl 1    Control    Act    of    June 

28.  I'Tis.  and  later  acts,  authorizing  the  con- 
struction of  certain  public  works  on  rivers 
for    Hood    control     and    other    purposes:     the 


West  end  of  the  Roza  Diversion  Dam,  Roza  Division,  Yakima  project,  Washington. 

The  river  is  being  diverted  over  this  weir  while  the  diversion  tunnel  through  the 

east  weir  is  being  filled  with  concrete 

* 
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LJopc-Jones  Act,  otherwise  known  as  the 
Water  Facilities  Act,  authorizing  the  con- 
struction of  water  conservation  and  utiliza- 
tion projects  in  the  Great  Plains  and  arid 
and  scmiai  il  regions  of  the  United  States; 
the  Wheeler-Case  Act;  the  Taylor  Grazing 
Act,  and  possibly  other  acts  authorizing  the 
const  ruction  by  Federal  agencies  of  works  for 
the  control  and  use  of  waters  in  the  Western 
Slates,  contain  no  statement  that  the  activi- 
ties of  the  Federal  Government,  under  the 
provisions  of  these  various  Federal  acts,  shall 
be  carried  out  in  conformity  with  State  laws 
covering  the  ownership,  control,  and  use  of 
the  waters  of  these  Western  States:  Now 
therefore  be  it 

Resolved  by  the  National  Rcelamaiion  As 
sociatimi ; 

1.  That,  to  clear  away  all  misunderstand- 
ings, these  several  acts  and  all  similar  acts 
he  forthwith  amended  to  include  provisions, 
requiring,  in  the  prosecution  of  all  works 
designed  for  water  conservation  and  use.  that 
the  particular  Federal  agency  or  department 
involved  shall  in  all  respects,  save  in  the 
single  one  mentioned  as  falling  under  the 
interstate  commerce  clause  of  the  Constitu- 
tion, comply  with  State  laws  relating  to  the 
ownership,  control,  administration,  and  use  of 
the  waters  of  these  Western  States  as  is  now 
required  by  section  S  of  the  National  Recla- 
mation Act  in  respect  to  projects  constructed 
thereunder. 

2.  That  this  association  renews  its  request 
to  the  various  attorneys  general  of  the 
Western  States  to  the  effect  that  at  the  proper 
time  they  appear  in  the  interstate  litigation 
above  referred  to,  as  "friends  of  the  court," 
in  support  of  the  proposition  that  it  is  for  the 
States  and  not  for  the  Federal  Government 
to  control  the  waters  of  the  States  except  to 
the  extent  that  under  the  interstate  commerce 
clause  of  the  Constitution,  a  navigable  stream 
may  he  involved,  and  even  then  only  to  the 
extent  of  the  needs  of  the  particular  project 
on  that  stream,  thus  leaving'  the  waters  even 
of  navigable  streams,  save  to  the  extent  men- 
tioned, subject  to  the  control  of  the  States. 

:;.  'that  il  is  suggested  to  the  directors  of 
this  association  that  they  consider  the  ques- 
tion of  appearance  of  the  association  itself 
in  such  litigation  at  the  appropriate  time, 
should  thej  deem  it  necessary;  and  he  it 
further 

Resolved,  That  copies  of  this  resolution  he 
sent  to  the  Senators  and  Representatives  in 
Congress,  Governors  and  attorneys  general 
of  the  Western  States  with  a  request  for 
their  assistance  in  carrying  out  the  purposes 
of  this  resolution;  also  that  this  association, 
its  officers  and  members  likewise  lend  their 
own   assistance. 

Whereas  the  success  of  reclamation  projects 
depends  upon  the  successful  building  and 
operation  of  farms  and  homes  by  project  set- 
tlers and  every  project  settler  often  needs 
scientific  and  specialized  advice  and  guidance 
in  laying  out  and  building  his  distribution  sys- 
tem  upon    his   farm    and    in    learning   his   soil 


and  the  best  methods  of  irrigating  and  farm- 
ing' it  and  in  solving  serious  agricultural  prob- 
lems which  are  beyond  his  scientific  and 
liiKUM  ial  ability,  and 

Whereas  irrigation  specialists  qualified  to 
advise  and  instruct  farmers  upon  irrigation 
and  agricultural  problems  can  be  provided  to 
act.  as  advisors  to  project  settlers  i  in  coopera- 
tion) with  experiment  stations,  county  agents, 
and  other  agencies  and, 

Whereas  the  Bureau  of  Reclamation  lias 
had  appropriations  which  could  be  used  for 
providing  such  irrigation  advisers,  and  no  use 
has  been  made  of  such  appropriations  so  that 
the  amount  thereof  has  been  diminished  from 
year  to  year;  now  therefore  be  it 

Resolved,  That  the  Washington  Irrigation 
Institute  recommends  to  the  Bureau  of  Rec- 
lamation that  irrigation  specialists  be  pro- 
vided for  reclamation  projects  whose  duty 
will  he  to  advise  with  the  project  settlers  indi- 
vidually and  collectively  for  the  purpose  of 
solving  their  agricultural  and  irrigation  prob- 
lems and  assisting  the  project  settlers  in  per- 
fecting their  methods  of  irrigation  and  that 
the  expense  of  such  irrigation  specialists  anil 
advisers  be  borne  entirely  by  the  Government. 

Power  Revenues 

Whereas  it  is  the  policy  of  the  United  States 
Bureau  of  Reclamation  to  furnish  adequate 
water  supplies  from  reclamation  projects  to 
the  irrigators  at  the  lowest  possible  price,  and 
the  cost  of  reclamation  in  some  instances  is 
so  great  that  repayment  in  40  years  from  irri- 
gation charges  alone  will  impose  a  burden  the 
farming  industry  cannot  safely  bear;  and  now 
therefore  be  it 

Resolved,  'that  the  Washington  Irrigation 
Institute  favors  the  following  policy  in  con- 
nection with  Federal  Reclamation  projects: 
In  cases  where  needed  to  reduce  excessive  cost 
of  water  to  irrigators,  such  portion  of  the  net 
revenue  from  the  sale  of  the  incidental  electric 
power  as  in  the  judgment  of  the  Secretary  of 
the  Interior  shall  be  deemed  proper  as  a  fixed 
charge  against  power  revenues  shall  be 
applied  to  (he  repayment  of  the  reimbursable 
cost  of  the  irrigation  features  of  the  project. 

Whereas  the  problem  of  erosion  of  irrigated 
lands  is  of  increasing  importance,  not  only 
with  respect  to  farms  now  in  cultivation  but 
with  regard  to  new  projects  now  being  re- 
claimed, particularly  the  Roza  and  Columbia 
Basin,  as  it  has  been  demonstrated  that  the 

aggregate  losses  of  soil  and  water  are  e ■ 

mous,  resulting  in  decreased  crop  yields  and 
serious  depreciation  in  farm  values,  and 

Whereas  it  is  of  vital  importance  that 
erosion  of  irrigated  lands  be  prevented  or 
controlled,  and 

Whereas  much  constructive  work  to  this 
end  has  been  performed  by  the  United  Stales 
Department  of  Agriculture,  through  the  Soil 
Conservation  Service,  during  the  last  several 
years  which  has  resulted  in  material  benefit 
to  the  irrigated  sections  of  the  Stale:  There- 
fore he  it 


Resolved,  That  Washington  Irrigation  In- 
stitute strongly  commends  the  Conservation 
Service  of  the  United  States  Department  of 
Agriculture  on  its  work  and  urges  the  con- 
tinuation and  expansion  of  this  program  as 
rapidly  as  funds  and  personnel  will  permit 
and  that  such  new  lands  as  will  come  under 
water  in  the  immediate  future  be  studied  for 
the  purpose  of  preventing  erosion  losses  and 
loss  of  soil  fertility:   and   be  it  further 

Resolved,  That  copies  of  this  resolution  be 
forwarded  to  the  Chief  of  the  Soil  Conserva- 
tion Service.  Washington,  D.  C.  and  to  the 
Regional    Conservator,    Spokane,   Wash. 

Settlement  Policies 

The  settlement  and  development  of  the 
lands  of  the  Roza  and  Columbia  Basin  proj- 
ects will  soon  be  actively  under  way,  and  the 
future  success  of  the  projects  in  large 
measure  depends  upon  the  principles  that  are 
followed  and  the  policies  that  are  adopted  with 
respect  to  these  problems. 

This  history  of  reclamation  development 
in  the  West  and  the  experience  of  Washing- 
ton Irrigation  Institute  during  the  27  years 
of  its  existence  demonstrate  beyond  question 
that  where  projects  are  settled  by  men  ex- 
perienced in  farming  and  so  equipped  finan- 
cially and  otherwise  as  to  require  the 
minimum  of  assistance,  the  future  success 
of  the  settler  and  the  project  is  practically 
assured.  On  the  other  hand,  it  has  been 
demonstrated  that,  where  settlers  have  neither 
experience  nor  finances,  hut  must  be  pro- 
vided with  practically  everything  in  the 
way  of  housing  and  equipment,  the  chances 
for  success  are  extremely  remote.  We  submit 
that  experience  has  demonstrated  that 
endeavoring  to  provide  for  the  needy  and  the 
destitute  by  establishing  them  as  settlers  on 
a  reclamation  project  is  the  most  costly  form 
of  relief;  that  in  the  end  it  does  not  benefit 
such  settler,  while  serving  as  a  deterrent  to 
the  success  of  the  independent  settler  and 
the  project  as  a  whole. 

We  commend  the  policies  that  were  fol- 
lowed in  the  settlement  of  the  Kittitas 
Reclamation  project  and  point  to  their  abso- 
lute success.  We  recommend  that  similar 
policies  be  followed  in  the  settlement  of  the 
Roza  and  Columbia  Basin  projects  and  that 
every  effort  he  made  to  settle  those  projects 
with  experienced  and  independent  farm 
families  who  are  capable  of  working  out  their 
own  salvation  with  the  help  of  proper  infor- 
mation and  advice.  We  submit  that  in  such 
a  course  lies  the  best  assurance  of  ultimate 

success. 

Columbia    liasin 

Washington  Irrigation  Institute  expresses 
its  gratification  that  since  its  last  meeting, 
largely  through  the  efforts  of  officials  of  the 
Bureau  of  Reclamation  and  of  the  Depart- 
ment of  Conservation  and  Development,  the 
recommendations  of  the  institute  looking  to 
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the  orderly  development  of  Columbia  Basin 
lands  are  well  on  the  way  to  accomplish- 
ment. The  needed  State  legislation  has  been 
drawn  and  passed,  and  the  steps  leading  to 
the  organization  of  the  irrigation  districts 
are  well  advanced. 

In  view  of  the  urgent  need  for  this  great 
outlet  for  our  landless  people,  Washington 
Irrigation  Institute  strongly  urges  that  the 
Congress  make  regular  and  sufficient  appro- 
priations for  the  orderly  prosecution  of 
construction  work  upon  Columbia  Basin 
project. 

Whereas  the  State  of  Washington  now  has 
some  3  millions  of  dollars  of  its  reclamation 
revolving  fund  invested  in  the  bonds  of  80 
irrigation,  drainage  and  dyking  districts,  large 
and  small,  and 


Whereas  these  districts  are  scattered  all 
over  our  State,  many  perhaps  most — of  them 
small  and  isolated  and  not  financially  aide  to 
maintain  a  complete  and  trained  clerical, 
engineering  and  legal  staff,  and 

Whereas  the  opportunity  exists  for  the  De- 
partment of  Conservation  and  Development 
to  render  a  large  and  continuing  service  to 
this  group  of  projects  and  others  in  need  of 
such  service,  by  setting  up  a  personnel  in  its 
Division  of  Reclamation  which  shall  be  com- 
petent to  advise  these  districts  on  the  varied 
problems  of  district  engineering,  accounting 
and  management,  and  generally  concern  it- 
self with  the  problems  of  repayment  of  this 
3  millions  of  dollars  into  the  reclamation 
fund;  Now  therefore  |,(    jt 

Resolved,  That   this  institute  believes  that 


it  will  be  good  business  for  the  State,  and  of 
great  benefit  to  the  reclamation  districts,  to 
make  proper  appropriations  for  such  func- 
tions in  the  Department  of  Conservation  and 
Development  and  so  recommends  to  the  legis- 
lature; and  be  it    further 

Resolved,  That  this  institute  appreciates 
the  difficulties  inherent  in  the  administration 
of  the  reclamation  revolving  fund,  and  ex 
presses  its  belief  that  this  fund  has,  for  tin- 
past  several  years,  been  handled  with  the 
sympathetic  consideration  for  the  needs  of 
the  districts,  tempered  by  a  lively  sense  of 
responsibility  to  the  public  for  its  safe  and 
sound  use  ;  and 

Resolved  further,  That  copies  of  this  reso- 
lution be  sent  to  the  appropriate  organiza- 
I  ions  and   parties   interested. 


Charles  W.  Farmer  Ret/res 


ON  November  14  Charles  W.  Farmer,  su- 
perintendent of  construction  on  the  Boise 
project,  reached  his  seventieth  year  and  re- 
tired on  December  1,  1939,  after  almost  con- 
tinuous service  with  the  Bureau  of  Reclama- 
tion since  1007. 

Mr.  Farmer's  career  has  been  synonymous 
with   the  development  of   power  and    irriga 
tion    in    southern    Idaho.     He    first    came    to 
Idaho  in  1896  and  has  made  P.oise  his  head- 
quarters since   189S.     In   the  early    1'. 's   he 

played  an  important  part  in  the  construction 
of  a  number  of  privately  financed  develop 
nient  projects,  including  Swan  Falls  Dam  and 
power  plant,  Horseshoe  Bend  power  plant, 
the  Barber  Dam  and  power  plant,  and  Grimes 
Pass  Dam  and  power  plant.  In  1908  Mr. 
Farmer  pioneered  freighting  with  a  tractor 
and  organized  the  carpenter  work  on  the  Sal- 
mon River  Dam,  one  of  the  early  high  dams  in 
southern  Idaho.  In  1909  and  1010  ho  was  in 
charge  of  building  the  lower  Salmon  Falls 
Dam  and  power  plant,  and  in  1012  he  helped 
a  struggling  contractor  out  of  a  hole  on  the 
second  American  Falls  power  plant. 

His  career  with  the  Bureau  of  Reclama- 
tion began  in  1907  at  Jackson  Lake  Dam. 
and  during  the  next  several  years  he  worked 
intermittently  as  construction  foreman  on  the 
Minidoka  and  Boise  projects.  In  1011  he 
became  general  foreman  on  the  construction 
of  the  Boise  diversion  power  plant  and  in 
1913  he  returned  to  Jackson  Lake  Dam  as 
superintendent  of  construction.  In  1915  Mr. 
Farmer  took  a  flier  in  building  contracting 
for  himself  and  made  it  pay.  He  returned 
to  the  Bureau  in  1918  'as  superintendent  of 
construction  on  the  Minidoka  project  in  con- 
nection with  the  moving  of  American  Falls 
town  preliminary  to  building  the  dam.  In 
1924  he  took  charge  of  the  construction  of 
the  Black  Canyon  Dam  power  plant.  From 
February  1928  to  May  1930,  as  superintend- 
ent of  construction,  he  played  an  important 


part  in  the  construction  of  the  Kittitas  divi- 
sion of  tii'  Yakima  project.  The  construc- 
tion work  on  this  division  included  a  diver- 
sion dam.  several  unusually  high  head 
siphons,  tunnels,  concrete-lined  canals,  and 
a  high  head  pressure  tunnel  under  the 
Yakima  River,  lie  returned  to  the  Poise 
project  in  1930  to  guide  and  direct  the  in- 
spection on  the  Deadwood  Dam.  This  as- 
signment was  followed  by  a  similar  one  on 
I  lie  Cle  Plum  l»am  tor  the  Yakima  project. 
In  10:i:',  Mr.  Parmer  was  acting  as  super- 
intendent of  construction  on  the  Owyhee  proj- 
ect,   where   he   served    until    the   end    of    193.". 


In  January  1936  lie  took  charge  of  the  rais- 
ing of  Arrowrock  Dam  on  the  Poise  project. 
This  important  assignment,  which  lasted  un- 
til February  1938,  was  followed  by  a  period 
of  several  months  in  which  he  supervised 
the  foundation  investigations  for  Twin  Springs 
Dam,  involving  the  excavation  of  numerous 
small  tunnels  and  shafts.  Mr.  Parmer  con- 
tinued with  active  construction  work  on  the 
Boise  and  <  twyhee  projects  until  his  retirement. 
Before  coming  to  Idaho  Mr.  Fanner  spent 
many  years  in  the  construction  and  opera 
tion  divisions  of  the  Santa  Pe  Railroad.  He 
first    worked    with    concrete    in    1888    in    the 


Mr.  Farmer  is  presented  with  a  beautiful  onyx-base  clock;  Mrs.  Farmer  /seated/  is 

recipient  of  a  large  bouquet  of  autumn  flowers.   J.  L.  Savage,  chief  designing  engineer, 

is  standing  next  to  Construction  Engineer  R.  J.  Newell,  at  extreme  right 
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construction  of  abutments  for  a  railroad 
bridge.  The  cemenl  for  this  work  was  im- 
ported from  Europe  in  barrels.  The  con- 
crete experl  came  from  England  to  direct  the 
use  iif  ,-i  product  which  was  si  ill  new.  At 
that  time  the  portland  cement  industry  in  the 
I'nited  Stales  was  very  young  and  many  be- 
lieved the  imported  cements  were  superior. 
Charlie  Farmer,  al  IS  years  of  age,  as  he 
operated  a  No.  '_'  shovel  on  the  mixing  board, 
<lid  not  realize  that  concrete  would  play  such 
.in  important  pari  in  his  career  nor  thai  this 
English  expert  was  the  forerunner  of  numer- 
ous technicians  to  be  dealt  with  in  the  years 
iii  come.  Hut  concrete  fascinated  him.  lie 
worked  wilh  it,  watched  it.  and  experimented 
wiih  iis  mixtures  and  uses.  Today  he  is  still 
following  each  'advance  in  the  science  of  con- 
crete with  interest  and  satisfaction.  Many 
of  our  present-day  practices  were  stronglj 
advanced  by  Mr.  Farmer,  but  he  was  re- 
strained   at    limes    wiih    the    argument    that 

I  he   costs   were    not    just  ilied. 

His  early  life  in  the  .Middle  West,  before 
moving  to  Boise,  was  largely  Spent  on  rail- 
road construction,  where  he  gathered  a  vast 
amount  of  practical  experience.  This  period 
of  his  life  would  no  doubt  be  most  interesting, 
Inn    we  in i ist   consider  that  our  source  of  in- 


formation is  a  construction  man  and  a  truly 
modest  one.  "We  do  know,  however,  that 
when  the  "Cherokee  Strip"  was  opened  up 
in  Oklahoma,  Charlie  was  there  wilh  a  good 
horse  under  him  and  most  of  20,000  contest- 
ants to  beal.  His  goal  was  a  lot  in  the  town 
of  Perry.  Okla.,  which  he  achieved,  and 
probably,  what  is  more  notable,  he  success 
fully  defended  his  claim  against  hundreds 
wlin  arrived  too  late  bui  attempted  to  profll 
by  the  use  of  force,  in  1891  he  was  engaged 
in  numerous  activities  around  Denver,  Colo., 
including  mining  and  the  construction  of  a 
concrete-lined  water  supply  reservoir.  We 
also  know  thai  he  was  in  San  Francisco 
working  on  reconstruction  after  the  disas- 
trous earthquake  and  fire.  Doubtless  there 
are  many  other  tales  of  adventure  that  would 
make  fascinating  reading:  Inn  after  all  the 
ureat  adventures  in  the  life  of  Charles  W. 
Farmer  are  the  building  of  structures  which 
will  add  to  the  wealth  and  comfort  of  man- 
kind. 

Prior  to  his  advancement  to  the  supervision 
of  construction  work  Mr.  Farmer  was  em- 
ployed as  a  skilled  mechanic  in  several  lines. 
He  hail  wide  experience  wiih  steam  engines, 
the  use  and  treatment  of  metals,  and  in  car- 
pentry,   linih    iii    heavy   construction    and    on 


buildings.  He  spent  considerable  time  study- 
ing lo  qualify  himself,  mil  only  as  a  crafts- 
man but  also  as  a  professional  in  the  con- 
struction industry.  He  attended  a  trade 
sel 1  in  St.  Louis,  studied  under  an  archi- 
tect in  Portland,  and  did  some  valuable  corre- 
spondence work.  These  pursuits,  together 
with  his  first-hand  experience,  save  him  a  re- 
markable background  for  meeting  the  prac- 
tical and  technical  problems  encountered  in 
the  years   thai    followed. 

In  his  ]<m;;  and  successful  career  in  con- 
struction Mr.  Farmer  has  made  a  host  of 
friends.  Men  from  every  branch  regard 
him  with  admiration  and  affection.  Leading 
engineers — A.  J.  Wiley,  F.  I-;.  Weymouth,  .1.  I.. 
Savage — have  known  him  intimately  and 
have  depended  on  his  field  work,  and  big- 
time  contractors  have  welcomed  his  assign- 
ment to  their  jobs.  Many  young  engineers 
have  benefited  by  his  association  and  his 
fatherly  interest  in  their  careers.  His  kind- 
ness, modesty,  and  loyally  make  working 
with  him  a  real  pleasure.  His  energy,  thor- 
oughness, and  good  judgment  on  the  job  are 
proverbial.  While  Mr.  Farmer's  retirement- 
is  a  distinct  loss  to  the  Bureau,  we  are  happy 

to    know    that     he    will    continue    to    be    active 

iii  const  rue!  ion. 
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100   I) 

I) 
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Project 


Hid? 
ipened 
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1292-D 

11  38044 
1303  D 
[304    n 

1305    I) 

•iSJ 


Rio  i  Irande,  N.  Mex 


.  'oiorado-Bip     Thomp- 
son, Colo, 
Uncompahgrc,  <  '"I" 


Boise-Payette,  Idaho 
do 


Boulder  <  'anvon,  Ariz.- 
Vex 


\  II  -   \  mi'i  ican    '  'anal, 
i  'alif. 

Colorado-Big     'I  homp- 
s  ii.  Colo. 


Columbia  Basin,  Wash 
i  'entral  Valley,  Calil 


Work  or  matoi  m1 


Bid 


I    rms 


Name 


Address 


<  ontract 
awarded 
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Nov.  13      Pipe  fittings,  valves,  and  accessories      Midwest    Piping  &  Supply 
for    the    Elephant    Butte    power         Co.,  Ini 
plant. 


St.  Louis,  Mo 


No\  .  10      Weather  stripping  0  duplex  cottage 

al  Estes  Park  headquarters. 
No\  .  :m      One  13- by  II. 25-foot  fixed  wheel  gate 

for  the  inlet  replacement  al  i  lun- 

nison  Tunnel. 
Structures,  "A "-Line  Canal  laterals 

20  i  to  32  I 
SI  ructure  ,  "I  )"-Line  ( 'anal  \ 

24.fi  to  38.5. 
May    15     2  go\  ernors   «  n  h   pumping   equip 

men!    for    units    A   I    and    A  2, 

Boulder  power  plum. 
M  nil  and  auxiliary  control  equip 

nirtit.     automatic    oscillographs. 

batterj  disl  ribul  urn  su  itehboard, 

am  liarj  power  conl  rol  equipment. 

and  aii  circuil  breakei 


Nov.  21 
Nov.  22 


\n\  .   10 


Oi  ,■ 


Nov.    13 
Nov.  L".i 


i  la;  blanket  on  hoi  lorn  and 
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Roller-Smith  Co 
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«  itching  equipment  for  M  inidoka 
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Mark  L.  Hart 
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!.  399,  55      I  )iscounl  2  percent,  1 
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295  mi 

1,903  mi       F.  0.  b.  Gary,  [nd     - 
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23,  656  50 
'  14,  150  ii"      F.  0.  b.  Rockford,  111 


!  5,  152.00 


F    0,   ii    Boulder  Citv, 
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do 


Pittsburgh,  Pa 

Chicago,  111. . 

Yakima,  Wash 
1  'oi  1  land,  Oreg 
Yakima.  Wash 
Minneapolis,  Minn    . 

Newark,  N.  J 

San  Francisco,  Calif 

Birmingham,  Ala  . 


25,000. 1  hi 

26  000.00 

1  1.015.00 

198  00 

■  1,850.00 

12,990  mi 
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3,620  no 
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ii.  b.  <  'hicago. 

1  liscount  5  percent 
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1  n  1  ount  5  percent 

F.  11.  b.  M  inneapolis 


F.  0.  b.  Aeequia,  Idaho 

do  Dec, 
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Nov.  28 

Do. 

Do. 

Nov.  25 

Nov.  29 

I )ec.     5 
Do. 
Do. 


Nov.  24 
Do. 

Dec.     2 

Nov.  30 


Dec. 
Do 

Do. 


342.00  di. 


Do. 


Item   I. 


Schedule 


Schedule  l. 
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Montanans  Dedicate 
Frestio  Dam 


OX  November  7.  1039.  the  $2,000,000  Fresno 
Dam  <m  the  Milk  River  project,  Montana,  was 
dedicated  in  the  presence  of  1,200  persons, 
who  braved  threatening  weather  to  attend  the 
dedication  service  and  demonstrated  a  reali- 
zation of  the  economic  importance  of  this 
structure.  The  attendants  included  nol  only 
Milk  River  Valley  fanners,  bill  more  than  200 
civic  leaders  of  northern  Montana,  many  of 
whom  have  given  aid  to  the  project  for  a 
decade  or  more.  The  principal  speaker  at  the 
exercises  was  II.  B.  Brooks,  editorial  writer 
of  tlic  Great  Fulls  Tribune  and  long  ;i  leader 
in  urging  construction  of  the  dam. 

The  speaker  commented  on  the  significance 
of  the  plan  of  financing  the  dam,  which  in- 
cludes contributions  toward  the  cosl  of  the 
structure  by  the  towns,  large  business  in- 
terests, ;in(l  oilier  beneficiaries  of  the  water 
storage  in  addition  to  the  farmers  who  use 
the  water  for  irrigation.     lie  said  in  pari  : 

"We  have  been  among  the  pioneers  in 
establishing  the  principle  which  1  believe 
ultimately  nmsi  be  considerably  expanded. 
When  water  on  the  land  greatly  increases  the 
amount  of  new  wealth  taken  from  the  soil, 
the  farmer  is  not  the  sole  beneficiary.  In 
fact,  he  is  often  not  the  chief  beneficiary. 
That  new  wealth  spreads  inici  the  towns,  into 
the  coffers  el'  the  county  and  the  State,  to  the 
utility  companies  serving  the  area  and.  in 
the  end.  hack  into  the  treasuries  of  manu- 
facturers, who  find  in  the  irrigation  areas  of 
the  West   so  large  a   market   for  their  u Is. 

"The  Montana  inuatian  lav,  diis>ctl\  iscog- 


Fresno  Dam,  Milk  River  project,  Montana 


nizes  that  fact  by  making  the  initial  cost  of  a 
State  water  project  a  public  expenditure  and 
not  a  loan.  The  Federal  Government  has 
begun  to  grant  through  one  device  and 
another  a  measure  <>t'  subsidy  to  some  recla- 
mation undertakings  and  the  multiple  purpose 
dam.  which  combines  irrigation,  power,  flood 
control,  and  recreation  purposes,  is  a  recog- 
nition of  the  fact    that   the  farmer  i-  net   the 


sole    beneficiary    el'    water    conservation    and 

should    IM'I     he    expelled    In    pay    the    whole    nt' 

it*;  cost. 

"Our  Government  this  year  set  aside  im- 
mense funds  for  building  several  more  great 
battleships,  some  of  them  costing  .$100,000,000 
apiece.  One  of  the  purposes  of  a  ureal  navy 
is  in  protect  our  trade  routes  and  commerce 
to    South    and    Central     American    countries. 


M.  E.  Banger 

Felicitated  by 
Associates 


ox  the  evening  of  November  20,  friends 
of  M.  E.  Bunger,  senior  engineer  on  the 
Colorado-Big  Thompson  project,  with  head- 
quarters at  Estes  Park,  Colo.,  presented  him 
with  a  Hamilton  (reversible)  wrist  watch  on 
the  occasion  of  his  transfer  to  secondary 
investigations  in  the  Denver  office.  Ross  L. 
Ileaton.  geologist  of  the  project,  represented 
the  group  in  making  the  presentation. 


M.  E.  Bunger  presented  with  a  Hamilton 
wrist  watch  by  office  associates 


-*<!», 


-* 


- 


The  Reclamation  Era,  January  1940         {  31  } 


where  our  businessmen  are  hopeful  of  find- 
ing new  ;ind  bigger  markets.  But  out  here 
in  the  H  Western  States,  those  same  business 
interests  have  already  found  a  new  market 
which  did  nol  exist  before  the  canals  turned 
the  water  on  the  land.  This  business  now 
exceeds  in  volume  of  goods  bought  from  the 
factories  of  the  East  the  export  trade  to 
many   foreign  count  lies  combined. 

"I'm  make  this  Nation  strong  and  to  pro- 
mote its  defense,  the  price  of  a  battleship 
occasionally  to  aid  in  the  conservation  and 
use  of  Western  water  supplies  wonld  be  a  wise 
and  profitable  investment   for  the  Nation. 


COLONEL  FLY,   1858-1939 

COL.  15.  F.  FLY,  prominently  identified  with 
the  const  ruction  and  development  of  the 
Yuma  Mesa  in  Arizona,  passed  away  Decem- 
ber 10  at  the  home  of  his  sister,  Mrs.  Kallula 
Jones,  305  East  Fifth  Street,  Texarkana, 
Ark.  In  just  1  week,  on  December  17,  he 
would  have  readied  the  age  of  81.  He  had 
been  in  failing  health  for  the  past  10  years. 
This  notice  is  given  in  the  ERA  in  order  that 
his  many  friends  in  Reclamation  territory 
might  be  advised  of  his  death. 

Col.  Fly's  unceasing  efforts  in  Washington 
to  secure  the  approval  of  "his  beloved"  Yuma 
.Mesa  development  started  in  1916.  Four  years 
later  he  officiated  at  the  turning  of  the  first 
spade  of  earth  on  the  Mesa,  marking  the  com- 
mencement of  construction.  From  then,  until 
lie  was  forced  to  retire  due  to  his  failing 
health,  he  maintained  a  lively  interest  not  only 
in  the  Yuma  Mesa  development  but  in  all 
progress  under  the  Federal  Reclamation  policy. 
The  gratifying  growth  of  the  project  during 
his  enforced  retirement  lias  been  an  unending 
joy  to  the  colonel. 

At  Yuma,  Ariz.,  the  city's  airport  was 
named  "Flj   Field"  in  honor  of  Colonel  Fly. 
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It.    II.    Del,'.  -. 

C.  11.  Wentzel 

Edgar  A.  Peel  . 

Francis  .1    ill 

P.  .1.  Windle  '     -    . 
I,   .1.  w  indie  - 


Charles  P.  Harris    ..  . 

"EwalVf'"  Anderao'n."." 
Emmanuel  V.  IIillius 

i    ii  ,i.ioiV.\" 

kles  S    II  irker 

i      ..       I      Dave rl 


U.  J. 
W.  .1 
B.  Is 
B.  .1. 

w.  j 
w.  i 
ii  i 
it.  J. 
l:  .1 
li.  .1. 
li.  .1. 
J.  li. 
II.  .1. 
li  V.. 
P.     V. 

It.  .1. 
I  It 
.1  p 


Coffey 

P, like 

Stoutemyer.. 

i  loffej 

Burl  ,■ 

I'.     .,1    e 

S.  I  levrics-    . 

Coffey 

Coffey 

i  loffoy 

'  - 

Alexander... 
S  [>evries__. 
Stnutemi  er. 
Stout  eini  er. . 

Coffey    

Alexander... 

Vies ler... 

I,      .  .. 

Stoutemyer- . 
liui 


« 

It.  10 
W.  .1 
W.  .1.  Burke 

H     I       it, 

11    E.  Stouti 

.1    It.  Alexan 

w      I 

.1.   II. 

li.  .1. 

li.  Is. 

It.  .1. 

.1.  li. 

.1.  It. 

II     l 

II.  .1. 

W.  I 

li.  .1. 

.1.  P. 

W .  .1 

W .  .1 . 

W.  .1. 

.1.  li. 
IP  .1. 
II.  p. 


Burke    

\le, ■,,,,!,., 

<■ 15         -.     .- 


Me-.     ,1,1,1  - 

S  Devries  - 
S  Devries-. 
Burke 

I     otic, 

VI,   ■   ,,,,!,■ 
Burke 

kc 


11,1,1 .. 

Ales:,,,    I.T.  . 

.-.  Devries.. 
Stoutemyer. 
Alexander.. 


.1.  It. 

li    I! 

II.   Is.  Sloulcm.vc 

II.  Is    Ktoutemye 

li.  Is   Stoiitemye 

l:    .1    Coffey 


I,os  Angeles.  Calif. 
Billings,  Mont. 

Port!  it 

■    les.    (   '.,||f. 

Hillings.    M 

Billings,   Mom. 

II     I',,,,.     Pes. 

I.oa  Ingele  '  ,ln 
[,os  Vngele  .  i  ,l,i 
l,,,s  Angeles,  '  '■.lit. 
I. ,,s  Angeles,  t  a'lf. 

Salt.   Pake  I   ,1,.   I    tall 

I.I     I's     ,,. 

Portland,  Oreg. 
Portland,  '  Iree 

I.,,,  Angeles    

Salt   Pake  Citj  .   I    'ah- 
s.,li   Pake  <   .is  .  I   i  ,1, 
Hillings.  Morn 
Porll  ,,,,1.  Oreg. 

I'.ill,   IgS,     M 

I'. ,    Molll. 

Portland,  

Portland,  e 

s„it  Lake  Cit: 

P., line-..   M,,,,i. 
Sail   Pake  in.     i 
l.os  Angeles,  Calif. 
Portland 

LOS     \l,ee!es,    I   '  ,1,1 

Salt.  Pake  I  lity,  Utah 
Salt  Pake  City.  Utah. 
101   Pas,,,    I 

II    I',,,,,    I  .   . 

Billings.  Mont. 

I  .OS    Alleel,  ' 

Salt  Pake  I  lity.  Utah 
Hillings,  Mont. 
Hillings.  Mont. 
Billings.  Mont. 
Salt,  Pake  City,  Utah. 
El  Pas,,.  Tex. 
Portland.  Oreg. 
Sail   Pal.,-  i  lity,  Utah 
Portland,  Oreg. 

I',, i,k,n, I,   lire,;. 

Portland,  I  Ircg. 
Portland,  Dice. 

I  OS   Ans.l.     ,  I     ,1,1 


Dam  ami  Power  Plant.  2  Acting.  3  Island  Park  and  Gi 

Projects  or  divisions  oj  projects  oj  Bureau  oj  Reclamation  operated  by  water  users 


Project 

'  Irganization 

I  ill,,  ... 

i  Iperating  official                                                                         S.  cretary 

Name 

President 

Mo,  , 

Name 

Address 

B;iker  (Thief  Valley  division]  ' 

Bitter  Hoot  * 

i    iwei    Powder   Itiver  irrigati listrici 

Bitter  Root  irrigation  district 

Board  of  .Control. __. 

Hake.  Oreg 

Hamilton,  Mol 
Boise,  Idaho 

NotUS,   Plain, 

Huntington,  Oreg 
1  renchtown.  Mont.  - 

Grand  Jctn..  Col. 

Ballatine,  Mom 

Wells, Utah 

Bonanza,  ( Ireg  . 
Bonanza,  Oreg-.    ... 

Si.lnev.  Mont 

Chinook.  Mont. 

i  Ihinook,  Mom 

Harlem.  Mont 

Harlem.  Mont.  .     .- 

Zurich.  Mont _. 

li. inert.  Idaho 

Burley,  Idaho 

Gooding.  Idaho 

Fallon.  Nev 

\Pi,  hell,  Nebr 

Gei  ing,  Nebr 

I'orrington,  Wyo 

Northport.  NePr 

Dg.len.  1  tall - 

..■  u,.  Wash 

i  Igden,  Utah 

I' ,is.  Ariz 

Powell,  Wyo 

1    le    ,,,,.     W    .,, 

Payson,  Utah 

Port  Shaw,  Mont 

1  airfield,  Mont. 

Hermiston,  Oreg 

A.  .1.  Hitter 

II     It     Walsh 

K.  A.  Phillips 

Elsie  IP  Wagner _ 

Keating. 

Hamilton 

Boise' 

w Puller Project  manager 

Boise. 

[..   M.   Watson _. 

Ralph    P.  SchalTcr 

C.  J.  MeCormich 

II.  S.  Elliott. 

Harry  1  1    Parker 

i  'has.  A    lievell 

.  laldwell 

Burnt   Kivei _ 

Burnt  Hi V<      ii    >      tion  district .  -    --    - 

I  ■ '  ■     i  town  irrigation  district 

Orchard  Mesa  irrigation  district 

Huntley  irrigation  district 

South  Cache  W.  LI.  A -.  ._    . 

Langell  Valley  irrigation  district 

Board  ..f  Control    

Alfalfa  Valley  irrigation  district 

Fort  Belknap  irrigation  district 

1  dward  Sullivan 

Edward  Donlan 

C.  W.  Tharp 

Is    Is.  Lewis . 

B.  P.  Meridenhall 

.  i,  ,      \    Revell 

1  lem  y  Schmor.  Jr 

Axel  1  '■  rsson 

Presidenl 

Huntington. 

Frenchtown 

m 

Ilus,,,,. 

(In.ml  Valley,  Orchard  Mesa  3 
Huntley  * . 

Superintendent 

Manager. . 

Superintendent . 

Manager .    . 

President..        ..    . 

Grand  Jctn 
Ballatine. 

Hyrur.i1 

Klamath,  I-angell  Valley  '    .    . 

Bonanza. 
Bonanza. 

President 1!     11.  Clark-son 

1.    Ml L.    V.    Hoey 

Milk  River;  Chinook  division'  ... 

i  Ihh k 

II.  li    11 -fright 

1  '     A.   \\  atkins.     

1  l,os    M.  Everett 

';     i:    Musgrove 

Frank  A.  Ballard . 

Hugh  P-  Crawford 

Chinook 
Chinook 

President 

President 

Man  alter 

Manager 

1  II      Pout.. 

.1.  V.  Sharpies 

D.   W.   Paul 

Frank  O.  Redfield 

I, la  M.  Johnson.    .    .    - 

II.  W.  Emery 

Flora  K.  Schroeder 

C.  G.  Klingman 

Mary  Is.  Harrach 

Mai, el  .1.  Thompson .  .  . 

W  m.  P.  Stephens 

Nelson  D.  Thorp..    ... 

D.  1).  Harris 

t       1'       HcilslcU 

Harlem. 

Minidoka:   Gravity' 

Pumping __. 

Paradise  Valley  irrigation  district 

Zurich. 
Ruperl 
Burley. 

(  iooding1 

i  Iooding 

N'eu  hinds' 

Truck ee-(  .arson  irrigation  district 

Pathfinder  irrigation  district _. 

Gering-Fort  Laramie  irrigation  district  — 
Goshen  irrigation  district 

W.    IP    Wallace 

M    M, ,eer 

Mil, ■ hell. 

Supei  intendent 

Superintendent 

Manager.    

<  lering. 

Fort  Laramie  division  * 

Floyd  M.  Polish 

Mark   PI, lings 

T,,n  ingtoii. 

•  '.  , liver  Vi     i      \ 

1  i.ivi.l  A.  Sett 

Nelson  D.  Thorp 

H.  D.  Harris     

Superintendent. 

1  igden.  Utah 

Salt  Lake  Basin  (Echo  R< 

Salt    liiver  \iiIIcn    W.P.A 

Shoshone  irrigation  district. 

Deaver  irrigation  district 

Strawberry  Water  Llsers'  Assn... 

Fort  Shaw  irrigation  district 

Greenfields  irrigation  district 

Hermiston  irrigation  district. 

West  Extension  irrigation  ilistiiet 

Uncompahgre  Valley  W.  U.  A 

Kittitas  reclamation  district 

Manager — 

1  ayton. 

1 1    .1.  [.awson 

Paul  Nelson 

Floyd  Lucas 

S'.  W  .  t  Irotegut 

C.  L    Bailey 

A.  W.  Walker 

1      1  1.  Martin    

A    (  '.  Houghton.  . . 

Jesse  It.  Thompson 

G.  C.  Hughes— 

Phoenix 

Shoshone:   Garland  division  ■* 

Frannie  division  4 

Acting  irri.  supt .  .      Harry  Harrows 

Manager It .  .1    Schwendiman 

Powell. 

1  i,s,  \  er 
Payson. 

Sun  River:  Fort  Shaw  division  *-- 

Manage! C.  L.  Bailey 

Man  ,ei    ....    .    11.  P.  Waiiircn. 

Fori  SI,  iw. 
Fairfield. 

Umatilla:  East  division1 

Manager 

Manager -. 

li D.   Martin 

A.  C.  Houghton.    .    .. 

Hermiston. 

Irrigon 

1  tacompahgre  3_„        

Yakima,  Kittitas  division  ' 

Mont.    ..,-.  I    olo 

P. ,1,., ic.  Wash.... 

Manager 

Acting   manager 

II.  D.  Gallowaj  .    

C    L.Sterling 

M,,m  rose 
Ellensburg. 

i  B.  E.  Stoiitemye i.  .list tict  counsel,  Portland.  Oreg 
2  R.  J.  Coffey,  district  counsel.  Pos  Angel.-,  i  '  ,li 


3  J.  R.  Alexander,  district  counsel.  Salt   Pake  City,  Utah. 
1  W.  J    Burke,  district  counsel.  Billings,  Mont. 


Important  investigations  in  progress 


Project 

Office 

In  charge  of— 

Title 

Colorado  River  Basin,  sec.  15  {Colo.,  Wyo..  1  tah,  X.  Mex.) 

E.  B.  Debler   ... 

Denver.  Colo      - --    -    ---    

W.  G.  Sloan -- 

Engineer. 

\V.  G.  Sloan _ 

Engineer. 

1"    \     Munro 

Engineer. 

Big  Horn  Basin  (Mont.,  Wyo  ) 

W.  (.;.  Sloan .. 

Engineer. 

Engineer. 

Construction  engineer. 

E    G.Nielsen 

Engineer. 

Major  0,  Simons 

A  isociate  engineer, 

Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  ol  the  Budget. 


Sallie  A.  B.  Coe,  Editor. 
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Secretary  Ickes  Proposes  Small  Projects 


Senator  Carl  Hayden,  of  Arizona,  recently 
requested  Secretary  of  the  Interior  Harold  L. 
Ickes  to  furnish  an  outline  of  a  reclamation 
program  which  would  meet  the  needs  of  the 
West  created  by  extended,  critical  drought,  in 
response  to  which  the  Secretary,  in  a  letter  of 
January  18,  1940,  to  Senator  Hayden,  pro- 
posed a  5-year  program  of  small  project  con- 
struction and  the  continuation  of  the  regular 
reclamation  construction  program  at  the 
$50,000,000  to  $60,000,000  a  year  rate. 

The  Secretary's  letter  is  as  follows: 

January  18,  1940. 
My  dear  Senator  Hayden: 

Your  letter  dated  December  18,  1939,  discusses  the  long- 
continued  drought  in  the  Western  States  which  has 
created  a  human  problem  of  great  magnitude.  It  also 
suggests  that  steps  toward  a  solution  of  this  problem 
are  possible  bv  a  comprehensive  program  of  water  con- 
servation and  irrigation,  and  by  extending  the  usual 
operations  of  the  Bureau  of  Reclamation. 

There  are  two  distinct  phases  of  the  human  problem 
caused  hv  the  extended  drought:  First,  that  of  anchoring 
insofar  .is  possible  the  remaining  population  in  the 
dtought  areas,  and  this  can  be  accomplished  in  parr 
through  irrigation  developments;  and,  second,  that  of 
providing  opportunities  for  the  rooting  in  new  soil  of 
the  people  who  have  drifted  to  the  far  Western  States 
from  other  areas,  and  this  can  be  achieved  in  part  b\  the 
completion  of  irrigation  projects  to  utilize  the  water 
resources  as  yet  unconserved  in  those  States. 

For  a  full  decade  now  the  drought  has  continued. 
While  the  area  most  critically  affected  has  shitted  from 
\e.ir  to  year,  the  general  focus  has  been  on  the  Great 
Plains  area.  In  1934  and  again  in  1936  severe  drought 
was  general  in  the  West.  While  each  new  season  has 
brought  renewed  hopes  for  general  relief,  the  last  4 
months  of  1939  were  drier  over  wider  regions  than  any 
others  in  the  decade.  There  are  Several  reasons  to  feat 
that  the  worst  has  not  as  yet  been  experienced.  Deple- 
tion of  underground  water  and  soil  moisture  has  been  so 
great  that  even  normal  rainfall  in  1  or  2  years  ma)  not 
bring   full   relief. 

That  the  migration  westward  of  homeless  people  is 
keyed  largely  to  the  drought,  although  not  all  the  mi- 
grants are  from  critical  drought  areas,  has  been  widely 
assumed.  The  migration  was  reduced  in  1937  and  again 
in  1938,  but  it  picked  up  sharply  and  coincidental!)  with 
the  pinch  of  the  severe  1939  drought. 

Reliable  estimates  place  at  75,000  families  the  number 
which  has  left  the  Great  Plains  drought  area  alone  during 
the  decade.  More  may  have  to  go  unless  succored.  Re- 
liable information  indicates  that  during  the  10-year  period 
110,000  families  migrated  to  California;  18,000  to  Wash- 
ington; 18,000  to  Oregon;  and  7,000  to  Idaho.  These 
were  homeless  people.  Not  all,  however,  were  made 
hotni  less  by  drought.  Some  were  cut  loose  from  their 
moorings  in  other  areas  in  other  ways.  It  matters  little 
in  the  victim  or  to  the  Nation,  once  the  migrant  has 
joined  the  hopeless  army,  what  forced  his  enlistment. 

The  squads  from  this  army  which  have  been  able  to 
relocate  themselves  make  up,  according  to  the  best  esti- 
mates, only  a  very  small  percentage  of  the  total  number. 

For  the  most  part,  the  migrants  are  worth)  people. 
They  are  victims  of  circumstances  bevond  their  control. 
They  place  a  responsibility  upon  their  Government. 
This  responsibilit)  largely  has  been  met  so  far  by  expedi- 
ent and  temporary  measures. 


Both  in  the  critical  drought  area  in  the  Great  Plains 
and  in  the  far  Western  States  disproportionatelv  high  re- 
lief expenditures  have  resulted.  As  you  suggest  in  vour 
letter,  the  time  probably  is  overdue  when  we  look  to 
such  corrective  work  as  can  be  undertaken. 

Last  year  a  start  along  this  line  was  authorized  with  the 
appropriation  of  the  Interior  Department  Appropriation 
Act  of  1940  of  $5,000,000  to  develop  a  few  irrigation 
projects  in  the  Great  Plains  and  other  arid  and  semiand 
regions  on  w  hich  this  appropriation  and  some  relief  funds 
might  be  used.  Several  of  these  projects  are  now  under- 
way in  Montana,  North  Dakota,  and  South  Dakota. 
Thev  must  of  necessity  born  of  the  meager  water  supplies 
available  near  usable  lands  be  small,  and  they  must  because 
of  relatively  high  per-acre  cost  be  separated  from  the  usual 
Federal  Reclamation  projects  since  thev  cannot  be  ex- 
pected to  return  directly  in  dollars  to  the  Treasury  the 
full  amount  of  their  construction  costs.  In  savings  in 
future  relief  expenditures  and  in  the  prevention  of  human 
misery,  however,  they  will  make  up  the  deficit  un- 
counted times. 

A  program  involving  approximately  $5,000,000  a  yeat 
on  a  reimbursable  basis  for  projects  of  this  tvpe  and  relief 
and  nonreimbursable  expenditures  of  $5,000,000  to  $7,- 
000,000  a  year  seems  indicated.  1  am  furnishing,  as  vou 
suggested,  an  outline  of  a  5-vear  program  proposed  by  the 
Bureau  of  Reclamation  of  this  size,  which  could  be  car- 
ried forward  efficiently. 

Many  of  the  pro|ects  proposed  are  far  removed  from 
the  centers  of  relief  load,  and  camp  housing  frequently 
will  be  necessary.  This  suggests  the  possibility  that 
CCC  camps  might  advantageously  be  used  where  relief 
laborers  are  deficient  in  number.  Such  construction  pro- 
vides excellent  training  and  educational  advantages  for 
the  young  men  of  the  Civilian  Conservation  Corps. 

There  can  be  no  doubt  that  irrigation  can  and  must 
occupy  a  prominent  place  in  the  plans  for  the  stabiliza- 
tion of  the  Great  Plains. 

Now,  turning  to  the  other  phase  of  the  problem — that 
of  providing  new  opportunities  for  the  migrants — the 
new  reclamation  projects  in  the  West  provide  the  logical 
answer.  Such  great  developments  as  Grand  Coulee 
Dam,  and  others  only  smaller  in  size,  will  offer  many 
new  homes.  At  least  $50,000,000  to  $60,000,000  each 
year  for  several  years  to  come  could  well  be  used  bv  the 
Bureau  of  Reclamation  in  the  construction  of  projects  of 
this  type  which  are  wholly  reimbursable. 

An  attempt  was  made  bv  the  Congress  at  its  last  session 
to  give  the  penniless  but  worthv  drought  victims  an 
equal  opportunity  to  obtain  such  homesteads  on  irriga- 
tion projects  as  might  be  made  available  this  year.  The 
operation  of  another  statute  which  expires  in  February 
1940,  however,  through  the  granting  of  a  90-dav  prefer- 
ence to  veterans,  has  made  the  new  statute  virtually 
inoperative.  The  homesteads  were  taken  bv  veterans. 
Such  matters  as  these  should  be  taken  care  of  in  order  to 
insure  the  most  sensible  use  of  the  new  lands  to  the  great- 
est public  good. 

Sincerely  yours, 

(Sgd.)     Harold    L.    Ickes, 

Secretary  oj  the  Interior. 

The  outline  of  a  5-year  program  provided 
by  Secretary  Ickes  included  tentatively  a  pro- 
posal of  projects  in  16  Western  States,  the 
estimated  reimbursable  cost  of  which  would 
be  $24,100,000.  The  projects  individuals 
would  encompass  from  1,100  to  about  20,000 
acres  and  would  range  in  cost  from  $25,000 
to  about  $1,000,000.  '  ' 
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Inverted  Siphons,  Gravity  Main  Canal 

Gila  Project,  Arizona 


By  E.  A.  BLOUT,  Associate  Engineer 


THE  largest  inverted  siphons  built  by  the 
Bureau  of  Reclamation  have  just  been  con- 
structed on  the  Gravity  Main  Canal  for  the 
Yiuna-Mesa  division  of  the  Gila  project  in 
southwestern  Arizona,  to  carry  the  flow  across 
the  Gila  River  and  Fortuna  Wash,  approxi- 
mately 10  miles  east  of  Yuma.  Their  com- 
pletion was  a  singular  construction  achieve- 
ment, particularly  with  reference  to  the  Gila 
River,  for  although  the  tremendous  Hoods  that 
formerly  deluged  that  channel  are  now  curbed 
by  six  large  storage  dams  in  the  upper  regions 
of  the  watershed  and  several  diversion  struc- 
tures on  the  lower  courses,  there  was  still 
danger  of  flash  floods  from  storms  in  the  des- 
ert areas.  During  construction,  control  of  the 
large  normal  underground  flow  was  essential 
and  a  great  deal  of  consideration  was  given 
to  this  by  the  contractors  when  bidding  on 
the  work.  Fortuna  Wash,  being  much  smaller 
and  normally  carrying  no  water,  presented  a 
problem  somewhat  simpler  but  still  subject 
to  the  same  extreme  conditions. 

Gila  Siphon 

In  order  to  gain  a  satisfactory  site  for  cross- 
ing the  Gila  River,  the  Gravity  Main  Canal 
was  located  along  the  base  of  the  western  and 
southern  slopes  of  the  Laguna  Mountains  to 
a  point  where  the  rocky  slopes  of  the  moun- 
tains break  abruptly  upstream  along  the  river 
channel  at  nearly  right  angies,  leaving  a  small 
blunt  spur  projection.  Here  conditions  were 
decidedly  advantageous  for  a  siphon  with  rock 
foundations  for  the  inlet  transitions  and  the 
spur  projection  forming  a  nautral  cut-off  wall 
for  protection  of  the  entrance.  From  an  eco- 
nomical standpoint  it  would  have  been  im- 
practicable to  extend  the  siphon  to  the  rock 
slopes  of  the  opposite  side,  and  the  outlet  was 
established  on  alluvial  ground  within  the  river 
flood  plane,  well  beyond  the  normal  channel, 
leaving  a  river  section  of  sufficient  capacity 
to  discharge  a  flow  of  150,000  cubic  feet  per 
second. 

For  the  initial  development  of  the  canal, 
the  siphon  is  a  single  concrete  barrel  of  cir- 
cular inside  section  19  feet,  6  inches  in  diame- 


ter and  2,000  feet  in  length  between  the  por- 
tals, with  open  transitions  at  each  end,  and  a 
19.5-  by  22-foot  fixed  wheel  counterbalanced 
gate  al  the  entrance  to  he  used  in  conjunction 
with  an  automatic  spillway  and  wasteway 
1,390  feet  upstream  for  regulating  the  flow 
into  the  siphon  or  closing  the  canal  at   this 
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WEDGED  between  the  steep  walls  of  Sem- 
inoe  Canyon,  the  296-foot  Seminoe  Dam 
blocks  the  North  Platte  River  and  will  store 
1,020,000  acre-feet  of  water  for  the  fertile 
arid  lands  ot  the  Kendrick  Federal  Reclama- 
tion project,  Wyoming.  The  first  35,000- 
acre  unit  of  irrigable  land  will  be  opened 
for  settlement  in  1940  or  1941. 


point.  Under  the  present  development,  the 
siphon  has  capacity  for  a  How  of  2,200  cubic 
feet  per  second  at  a  velocity  of  7..">7  feet  per 
second.  1'ltimatoly,  when  the  canal  is  en- 
larged for  6,000  cubic  feet  per  second,  two 
similar  barrels  with  corresponding  features 
will  be  constructed  immediately  to  the  right 
of  and  parallel  to  the  present  unit. 

The  open  transitions  leading  from  and  to 
the  normal  canal  at  each  end  of  tin.'  siphon 
are  60  feet  in  length  with  warped  walls  sup- 
ported by  counterforts  on  the  left  and  verti- 
cal walls  reinforced  as  cantilevers  on  the 
right.  Facilities  for  completing  the  transi- 
tions for  the  ultimate  development,  without 
interrupting  service  in  the  canal,  were  pro- 
vided by  constructing  30-foot  sections  of  the 
future  addition  from  the  ends  of  the  right 
walls  of  the  present  structure. 

Between  the  open  transitions  and  barrel, 
closed  transitions  39  feet  in  length  complete 
the  change  in  section  from  trapezoidal  for 
the  normal  canal  to  circular  for  the  barrel. 
The  open  transitions  arc  separated  from  the 
rest  of  the  siphon  by  water  seal  bell  joints, 
in  which  rubber  water  stops  have  been  used 
for   the   sealing  elements. 


The  gate  structure  at  the  entrance  is  inte- 
gral with  the  closed  transition,  the  walls  of 
the  latter  being  offset  sufficiently  to  accom- 
modate the  width  of  the  gate  and  to  provide 
the  necessary  area  for  the  columns  of  the 
10-foot  6-inch  by  2G-foot  lower.  28  feci  high 
The  hoist  mechanism  consists  of  a  set  of 
sprocket  .uears  at  each  end  of  1  he  gateway 
over  which  passes  a  roller  link  chain  be- 
tween the  gate  and  counterweight,  driven  by 
torque  shafts  from  a  centrally  located  gear 
reduction  unit.  Power  for  operation  is  sup- 
plied   by    a    gasolh ngine.     At    the   outlet, 

grooves  for  stop  logs  were  provided  for  clos- 
ing the  siphon  in  an  emergency. 

The  barrel  and  closed  transitions  are  a 
monolithic  unit,  constructed  in  sections  30 
feet  hmg.  or  less,  where  the  exigencies  of  the 
work  required.  At  the  joints  a  continuous 
%G-  by  8-inch  wrought  iron  water  stop,  cov- 
ered with  asphalt  emulsion  to  protect  the 
metal  against  corrosion,  was  placed  around 
the  section  halfway  between  the  inside  and 
outside  surfaces.  In  section,  the  outside  of 
the  barrel  is  circular  above  the  horizontal 
diameter,  vertical  on  the  sides,  and  formed  by 
2:1  slopes  tangent  to  an  arc  segment  con- 
centric with  the  inside  section  at  tin-  base. 
Normally  the  thickness  of  the  concrete  is  20 
inches  at  the  top  and  bottom  and  22  inches 
at  the  sides.  However,  for  a  distance  of 
580  feet  under  the  deepest  channel  of  the 
river,  these  dimensions  were  increased  to  23 
inches  at  the  bottom,  25  inches  at  the  sides, 
and  30  inches  at  the  top. 

Two  rows  ,,f  20-foot  cut-off  steel  sheet  pil- 
ing, one  along  each  side  of  the  barrel,  were 
driven  into  the  foundations  from  contacts 
with  the  rock  at  the  inlet  end  to  the  closed 
outlet  transition,  to  prevent  displacement  of 
the  foundation  by  ground  water  piping  or 
channeling  under  the  structure.  The  tops  of 
the  individual  piles  were  left  12  inches  above 
the  lower  edges  of  the  sides  and  fastened  to 
the  barrel  by  a  1-inch  bolt  embedded  in  the 
concrete. 

Protection  against  river  scour  was  provided 
by  placing  a  heavy  rocktill  on  both  sides  of 
the  barrel.     The  till  was  placed  from  the  nat- 
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iiral  slopes  of  the  excavation  which  were  ap- 
proximately 1 '  _■  :  1  from  the  bottom  of  the 
sides  of  (lie  barrel,  to  :i  level  with  the  top  of 
the  concrete  downstream  and  to  a  —3:  1  slope 
from  the  top  of  the  concrete  upstream.  Under 
the  deepest  part  of  the  channel,  for  a  distance 
of  150  feet,  the  rock  section  was  increased  1<> 
a  depth  of  4  feet  above  the  barrel.  Over  the 
rock,  the  original  material  was  replaced  to  the 
level  of  the  river  bed,  or  to  a  minimum  depth 
of  4  feet. 

The  canal  approach  to  the  siphon,  from  a 
point  4HS  feet  upstream  from  the  open  transi- 
tion, was  ( slructed  with  the  right  embank- 
ment of  sufficient  width  to  permit  a  portion 
to  be  removed  when  the  canal  section  is  exca- 
vated to  ils  ultimate  capacity.  Beyond  the 
open  transition,  a  continuation  of  the  right  em- 
bankment was  extended  around  the  entrance 
and  across  the  barrel  to  the  slopes  of  the  spur 
on  the  opposite  side  of  the  siphon.  Compacted 
materials  were  placed  in  the  permanent  por- 
tion of  the  embankment  within  the  canal 
reach,  and  tamped  backfill  was  placed  behind 
the  open  transition  walls. 

From  the  siphon  outlet  both  banks  were  con- 
st rueled  for  a  distance  of  1,000  feet  across  the 
remainder  of  the  river  channel.  In  this  reach, 
il  was  therefore'  advantageous  to  const  met 
the  canal  with  the  ultimate  section  having  a 
bottom  width  of  100  feet,  and  embankments 
19.5  feet  iii  height.  For  a  distance  of  T2~> 
feet  downstream  from  end  of  the  closed  transi- 
tion, both  embankments  and  a  24-inch  layer 
on  the  bottom  of  the  canal  were  placed  of 
compacted  materials. 

Beyond  thai  point,  the  embankments  were 
cast  from  canal  excavation,  and  compacted  ma- 
terials were  used  only  for  lining  the  inside 
slopes  and  bottom  of  the  canal.  Tamped  back- 
fill was  placed  behind  the  wing  walls  of  the 
open  transition,  and  loose  till  was  used  to 
complete  the  enclosure  around  the  nutlet. 

A  riprap  blanket  was  placed  on  the  outside 
sloiies  of  tin-  canal  embankment  near  the  ends 
of  the  siphon  to  protect  them  against  Hoods. 
The  blanket  is  3  feel  wide  at  the  top  with  a 
:;  :  1  slope  cm  the  exposed  surface  and  a  2:1 
slope  on  the  embankment  side. 

Construction 

Construction  of  the  siphon  was  started 
with  the  excavation  for  the  transitions  al 
the  outlet  end.  from  which  the  work  advanced 
into  the  (anal  section  downstream  and  into 
the  barrel  reach  upstream.  The  excavation 
program  for  the  barrel,  as  a  result  of  the 
necessity  of  unwatering  the  trench,  was  gov- 
erned by  the  concrete  placing  schedule  and 
only  the  minimum  of  t  reneh  required  for  essen- 
tial operations  was  opened.  This  minimum 
distance  was  approximately  7o:>  feel,  of  which 
Kio  to  200  feet  were  required  for  excavation, 
100  feet  for  driving  steel  sheet-piling,  200  feet 
for  placing  reinforcement  steel  and  forms,  and 
360  feel  for  the  completed  barrel  during  the 
curing  period. 

The  sleel  sheet   piling  under  the  barrel   was 


driven  with  a  Xo.  7  pile-driving  hammer  in 
a  set  of  timber  leads  built  on  the  job  and 
suspended  from  a  1-yard  dragline  recon- 
structed for  the  purpose.  Air  was  substituted 
for  steam  as  the  power  medium,  and  was  sup- 
plied by  a  portable  500-cnbic-feet-per-minute 
compressor,  supplemented  by  a  second  ma- 
chine of  300-cubic-feet-per-minute  capacity. 
Concrete  materials  were  delivered  to  the  point 
of  placement  in  batches,  and  there  mixed  in  a 
1-yard  paving  machine  from  which  it  was 
placed  directly  in  the  forms.  Pneumatic 
vibrators  and  spades  were  used  in  puddling 
the  mix. 

Metal  forms  were  an  outstanding  contribu- 
tion to  the  efficiency  of  the  work.  Uniform 
interlocking  panel  sections.  2  feet  wide  by  •'! 
feel  long,  were  used  for  the  vertical  and  plane 
surfaces.  A  set  of  steel  forms,  30  feet  Ion;;, 
constructed  to  exact  concrete  dimensions  was 
used  for  both  sides  of  the  barrel  with  the 
exception  of  the  invert.  This  part  of  the 
section  was  formed  with  a  heavy  metal  travel- 
ing screed,  operated  by  a  hand  winch,  of  the 
same  width  as  the  invert,  and  was  finished  by 
hand  floating  and  troweling. 

Selected  materials  for  the  compacted  earth 
sections  were  obtained  from  a  borrow  pit  ap- 
proximately one-third  mile  south  of  the  siphon. 
This  material  was  rather  coarse  but  fairly  uni- 
form in  grading.  Compaction  was  obtained  by 
rolling  with  a  large  tamping  roller  especially 
built  for  this  work.  The  roller  consisted  of  two 
oscillating  drums  4C  feet  in  diameter  and  '< 
feet  long,  each  of  which  when  loaded  with 
sand  and  water,  weighed  26,o20  pounds.  Each 
tamping  foot  was  8  inches  long  with  a  tamping 
area  of  6.5  square  inches.  There  were  22 
horizontal  or  longitudinal  rows  of  feet,  each 
alternate  row  containing  5  and  (i  feet,  respec- 
tively, with  the;  feet  staggered  in  adjacent 
rows.  The  average  pressure,  per  unit  of  area, 
obtained  by  this  roller  was  no  greater  than 
that  (340  pounds  per  square  inch!  of  the 
equipment  in  general  use  by  other  contractors 
on  similar  work  on  the  All-American  Canal, 
but  the  advantage  lay  in  the  ability  of  the 
roller  to  exert  much  greater  pressure  on  any 
rock,  or  localized  material  tending  to  lift  the 
roller.  The  heavier  roller  operated  very 
smoothly  and  little  bouncing  was  observed,  for 
although  the  material  from  this  borrow  pit 
contained  a  larger  percentage  of  rock  than 
other  borrow  areas  for  similar  materials,  no 
stones  having  maximum  dimensions  of  more 
than  ;"i  inches  were  permitted  to  be  placed  in 
the  embankments.  In  operation,  the  larger  di- 
ameter of  the  drum  enabled  the  13-ton  roller 
to  be  handled  quite  easily  by  an  RD-S  cater- 
pillar tractor.  The  only  difficulty  was  the 
excessive  wearing  of  the  feet,  which,  as  a 
rule,  had  to  lie  built  up  once  a  month.  The  re- 
sults obtained  with  tills  roller  were  so  con 
vineing  that  the  type  has  since  been  used  on 
oilier  projects. 

Rock  for  tills  and  riprap  was  available 
from  canal  excavation,  approximately  1,500 
feet  downstream  from  the  siphon,  and  ad- 
vantage of  this  was  taken  by  quarrying  the 


material  to  the  limits  of  the  ultimate  section 
thus  gaining  full  capacity  for  the  canal  without 
cost  for  excavation. 

f  >i  watering  Foundations 

Unwatering  the  foundations  for  the  Gila 
River  siphon  was  a  precarious  operation.  Tin 
hazard  incident  to  the  entire  work  was  vers 
great,  due  to  the  uncertainly  of  the  character 
of  the  pervious  strata  carrying  the  under 
ground  flow  at  the  structure  site.  The  Gils 
River  drains  the  entire  southern  half  of  the 
State  of  Arizona  and  a  portion  of  New  Mex 
ico.  It  is  a  dry  river  most  of  the  time,  re- 
ceiving its  How  from  storms  and  for  norma 
run-offs  from  the  mountain  areas  in  the  north' 
ern  and  eastern  part  of  tiie  State,  and  to  ; 
lesser  extent,  from  local  cloudbursts  in  tin 
summertime.  In  years  past,  the  flood  dis 
charges  have  been  very  serious,  the  wors 
on  record  being  199,000  cubic  feet  per  secoiu 
in  January  1916,  and  on  several  occasions,  the 
flow  has  exceeded  75,000  cubic  feet  per  sec 
ond.  Although  storage  dams,  constructed 
within  recent  years,  on  the  Gila  River  and  its 
tributaries  have  greatly  decreased  the  dange) 
of  serious  floods  in  the  lower  reaches,  never 
Iheless  during  the  progress  of  the  work  th« 
river  was  subject  to  uncontrolled  floods  fron 
the  contributing  Verde  and  Hassayampa  Riv 
ers  in  Central  Arizona. 

The  ground  water  in  the  bed  of  the  rivffl 
presented  a  unique  problem.  Evidence  showa 
til*-  water  table  to  be  either  at  or  very  nea; 
the  surface,  but  the  underground  flow  wa; 
unknown,  though  from  the  fact  that  it  drain, 
from  such  an  extensive  area  much  of  whicl 
is  under  irrigation,  it  was  considered  to  to 
quite  large.  The  ground  in  which  the  siphoi 
is  built  is  entirely  sand,  ranging  from  blov 
sand  and  silt  to  a  fairly  coarse  sand  with  smal 
lenses  of  clay  and  gravel.  No  previous  dati 
from  pumping  operations  in  Ibis  vicinity  wer 
available,  and  experience  from  foundation  uii 
watering  at  Imperial  Dam,  where  condition 
were  apparently  somewhat  similar,  indicate 
that  large  quantities  of  water  would  Jun- 
to be  pumped  in  order  to  overcome  a  lo\ 
resistance  of  the  material. 

Preliminary  studies  showed  that  the  founds! 
lion  for  nearly  the  entire  length  of  the  sipho 
barrel  would  have  to  be  unwatered.  Befor 
I  he  work  was  started,  it  was  thought  that 
well-point  system  would  be  the  safest  mean 
for  unwatering  the  area.  Against  this  niethoe 
however,  was  the  cost,  both  of  equipment  ani 
operation,  and  the  actual  job  cost  of  nioviri 
the  points  ahead  with  risk  of  delay  to  th 
work  :  and  under  a  concrete  placing  prograi 
which  required  that  700  feet  of  trench  1 
opened  and  unwatered  at  once,  it  would  hfffi 
required  two  lifts  of  well  points  along  2C1 
or  300  feet  of  the  trench  at  the  deepest  poill 
This  plan  was  discarded  as  uneconomical  f<! 
such  a  system  would  have  required  the  pa 
curement  and  operation  of  a  great  deal  ( 
costly    equipment. 

A  system  of  deep  wells  and  pumps  was  final! 
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idopted,  and  three  wells  were  pul  down  at 
listances  of  1,020,  1,410,  and  1,685  feet  from 
:he  inlet  iiortjil  along  the  top  edge  of  the  ex- 
cavation approximately  ~>0  feet  downstream 
(in  the  riven  from  the  transverse  center  of 
he  structure.  The  wells  were  to  unwater  the 
irea  between  approximately  the  longitudinal 
•enter  of  the  siphon  and  the  outlet  end  These 
,vere  driven  through  65  feel  of  sand  and  •''<> 
'eet  of  gravel,  and  the  casings  were  perforated 
"or  20  feet  at  the  bottom  to  develop  a  flow 
»f  2,0110  gallons  per  minute.  The  well  nearest 
he  inlet  was  originally  driven  only  15  feel 
nto  the  gravel,  and  the  casing  perforated  for 


nnly  11  feet.    However,  the  gravel  encountered 

was  too  tine  to  yield  a  satisfactory  flow,  and 
it  was  necessary  pi  drill  deeper  inside  the  cas- 
ing and  perforate  an  additional  20  feet  of 
new  small  casing  to  obtain  the  desired  result. 
Except  in  this  instance,  no  trouble  was  had 
in  developing  the  wells  to  a  How  of  2,000  gal- 
lons per  minute. 

In  order  to  determine  the  action  of  the 
mound  water  under  continued  pumping  and 
the  number  of  pumps  that  might  be  required, 
concrete  placing  was  started  at  the  outlet  end 
Of  the  siphon  where  the  water  had  to  be  low- 
ered  the  least.     The  profile  of  the  siphon   lent 


itself  admirably  to  this  procedure,  as  from 
the  vertical  angle  point  near  the  center  of 
the  barrel,  to  the  deepest  point  under  the  main 
channel,  the  gentle  grade  of  the  structure  per- 
mitted the  water  to  be  lowered  gradually, 
thereby  allowing  that  area  to  receive  the  full 
benefit  of  continued  pumping. 

Pumping  from  the  first  three  wells  accom- 
plished a  maximum  draw-down  of  nearly  12 
feet  over  the  entire  distance  between  the  end 
wells.  The  hydraulic  gradient  away  from  the 
end  wells  was  1  to  1  ' ._.  percent.  A  fourth  well 
was  subsequently  drilled  in  this  division  of 
the  work  1,560  feet  from  the  inlet  to  provide 
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pumping  facilities  in  case  of  failure  in  one 
of  the  other  pumps  and  to  assure  ample  capac- 
ity. These  wells  were  sufficient  to  unwater  the 
foundations  for  the  last  half  of  the  siphon. 

In  the  main  channel  of  the  river  where  the 
lowest  point  in  the  excavation  was  reached, 
a  maximum  draw-down  of  more  than  20  feet 
was  required  which  was  much  greater  than 
that  obtained  with  the  pumps  spaced  so  far 
apart  as  the  first  three.  To  accomplish  this, 
two  wells  only  75  feet  apart  were  drilled  at 
distances  of  385  and  400  feet  from  the  inlet, 
near  the  low  point  of  the  siphon.  These  wells 
wen'  fo  develop  the  maximum  flow  of  the 
strata,  and  effected  the  required  drawdown 
without  difficulty.  A  condition  that  aided  the 
wells  in  this  location  wras  the  fact  that  the  flow 
from  one  side  was  cut  off  by  the  rock  hills  that 
formed  the  right  side  of  the  canyon. 

A  third  well  was  installed  :><»o  feet  from  the 
inlet,  approximately  75  feet  from  the  other 
two,  to  serve  as  a  stand-by  or  to  be  used  in 
ease  additional  capacity  was  required.  It 
was  never  pumped,  however. 

During   the   pumping    period,    three    pumps 


were  usually  in  service  at  one  time,  although 
four  were  used  occasionally.  The  quantity 
of  water  pumped  varied  from  4,000  to  <i,0no 
gallons  per  minute.  The  pumps  were  deep 
well  turbines  with  40  horsepower  motors 
ami  No.  •">  kilowatt-hour,  single-stage,  high 
head  impellers.  The  pumps  bad  10-inch 
columns  47  feet  6  indies  long  and  an  8-inch 
discharge,  and  were  rated  by  the  manufac- 
turer at  a  capacity  of  approximately  2.000 
gallons  per  minute  for  the  head  under  which 
they  operated. 

In  adopting  this  method  for  unwatering  the 
foundations,  the  hazard  lay,  therefore,  in  the 
nature  of  the  pervious  strata  underlying  the 
work.  Had  this  been  an  extremely  coarse 
material,  a  great  deal  more  pumping  would 
have  had  to  be  done.  Indeed,  this  strata 
might  have  been  so  coarse  and  the  inflow  so 
heavy  that  unwatering  by  this  method  would 
have  been  impracticable.  It  is  also  true  this 
method  requires  the  handling  of  a  compara- 
tively large  volume  of  water  much  larger 
than  would  have  been  bandied  by  a  well- 
point    system   working  entirely   in   sand. 


As  results  proved,  the  method  used  was 
entirely  successful.  At  no  time  was  there 
any  difficulty  in  keeping  the  water  at  the  re- 
quired depth  below  the  foundations,  and  it 
was  considerably  cheaper  in  ultimate  cost 
than  any  other  method  which  might  have 
been  used. 

Fortuna  Siphon 

The  siphon  under  Fortuna  Wash  is  a  single- 
barrel  structure,  similar  in  design  and  con- 
struction to  the  Gila  River  Crossing,  except 
that  a  gate  structure  was  not  provided  and 
the  various  sections  have  been  modified  in 
accordance  with  the  particular  requirements. 
Being  on  a  reach  of  the  Gravity  Main  Canal 
which  will  not  be  enlarged  by  future  de- 
velopments, the  structure  is  complete.  Since 
there  were  no  foundations  or  other  advan- 
tages to  be  gained  on  either  side  of  the  wash, 
the  structure  was  placed  centrally  under  the 
water  course,  which  at  this  point,  is  broad 
with  very  slight  concavity.  As  a  result  of 
the    latter    condition,    the    barrel    is    straight 
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without   grade    between    the    vertical    curves 
idjacent  to  the  closed   transitions. 

The  length  between  the  ends  of  the  closed 
transitions  is  000  feet,  to  which  the  open 
inlet  and  outlet  transitions  add  00  and  88 
feet,  respectively.  The  open  transitions  are 
symmetrical  in  respect  to  the  centerline,  with 
warped  walls  on  both  sides.  Both  closed 
transitions  are  of  the  same  dimensions  as  for 
he  Gila  Siphon,  except  for  the  variations  due 
o  the  steeper  grades.  The  barrel  section 
hroughout  is  the  same  as  the  lighter  section 
>f  the  first  barrel  with  the  addition  of  a  1  b.\ 
2-foot  bearing  projection  on  each  side  of  the 
>arrel  at  the  lower  edge.  Since  the  wash 
:ourse  normally  has  no  ground  water  flow 
ivithin  a  proximity  of  the  structure,  and 
since  the  storm  flows  are  of  relatively  short 
luration,  the  steel  sheet  piling  cut-off  walls 
vere  eliminated  and  the  rocktill  around  the 
mrrel  was  lightened  by  placing  the  material 
m  both  sides  to  3:1  slopes  below  the  top. 
Both  embankments  surrounding  the  structures 
it  the  inlet  and  outlet  ends  and  joining  the 
:anal  sections  are  common  fills  having  a  top 
vidth  of  30  feet  with  slopes  of  1%  :  1  on  the 
ratside  and  2:1  in  the  canal  section.  Above 
he  canal,  the  fills  project  at  approximately 
10°  from  the  centerline  to  the  embankment 
)f  the  Southern  Pacific  Railroad,  thereby 
orming  continuous  training  dikes  to  control 
he  flows  past  the  siphon.  The  outside  slopes 
ire  covered  with  blankets  of  riprap  3  feet 
vide  at  the  top  and  varying  between   slopes 


of  l '  j  :  1  on  the  embankment  to  '2\-_, :  1  at  the 
surface. 

Construction  at  Fortuna  Siphon  followed 
closely  the  methods  worked  out  for  the  Gila 
Crossing.  The  same  contractor's  organiza- 
tion performed  the  work,  and  therefore  used 
the  same  plant  and  equipment.  An  outstand 
ing  advantage  of  such  a  method  was  the  sim- 
ilarity in  the  sections  of  the  siphon  barrels 
permitting  the  same  forms  to  be  used  for  both 
structures.  With  no  ground  water  to  control 
and  no  piling  to  drive,  and  due  to  the  fact  that 
concrete  was  all  placed  during  a  season  of  the 
year  when  weather  temperatures  were  most 
favorable,  a  greatly  increased  rate  of  progress 
was  realized. 

The  siphons  were  constructed  under  sepa 
rate  contracts  and  specifications  though  the 
principals  of  the  two  contracting  companies 
were  the  same  and  directed  all  operations. 
The  Gila  River  Crossing,  under  Specifications 
No.  740,  was  awarded  to  the  Metropolitan 
Construction  Co.,  Los  Angeles,  Calif.  For- 
tuna Siphon  wTas  one  of  two  structures  in 
Schedule  No.  3  of  Specifications  No.  800, 
awarded  to  the  Jahn  and  Bressi  Construction 
Co..   Inc.,  Los  Angeles.  Calif, 

Notable  Visitors  to  Southwestern 
Projects 

ON"  a  recent  Saturday  in  December  the  All- 
American  Canal  and  Gila  projects  were  hosts 


t"  two  notable  groups  of  visitors.  More  than 
100  mayors,  aldermen,  councilmen,  engineers, 
and  legal  advisors,  representing  every  incor- 
porated city  and  town  in  Arizona,  were  con- 
ducted over  the  two  projects  now  under  con- 
si  rue!  ion.  They  were  also  shown  the  irrigated 
sections  of  the  Gila  and  Yuma  Valleys.  The 
executives  were  in  Yuma  to  attend  the  annual 
midwinter  convention  of  the  Arizona  Mu- 
nicipal League. 

On  the  same  day,  approximately  100  school 
teachers  in  annual  convention  at  El  Centro, 
Calif.,  were  conducted  over  the  Ail-American 
Canal  and  headworks  and  the  Imperial  and 
Laguna  Dams. 

Loth  groups  expressed  pleasure  at  the  op- 
portunity for  viewing  at  first  hand,  the  work 
being  performed  by  the  Bureau  in  this  ter- 
ritory. 

Walter  I.  Swanton  Honored 

Mr.  Swanton,  a  member  of  the  Engineering 
Division  of  the  Washington  office,  was  elected 
supervisor  of  the  District  of  Columbia  Society 
of  Professional  Engineers  at  the  annual 
meeting. 

City  Manager  Ely  Bereaved 

Mr.  Sims  Ely,  city  manager  of  Boulder  City, 

Nov.,  suffered  the  loss  of  his  wife  early  Sunday 
morning,  January  7.  She  died  at  the  Las 
Vegas  hospital.    Mr.  Ely  was  at  her  side. 
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The  Effect  of  Shasta  Dam  on  Navigation 

and  Flood  Control 

By  MAJ.  F.  M.  S.  JOHNSON,  Corps  of  Engineers,  War  Department,  San  Francisco 


THE  valley  floor  from  Redding  to  the  mouth 
of  the  Sacramento  River  is  about  200  miles 
long,  25  miles  average  width,  and  has  an 
area  exceeding  5,000  square  miles.  The  dis- 
covery of  gold  in  the  tailrace  of  General  Sut- 
ter's sawmill  at  Coloma  on  the  South  Fork 
of  the  American  River  on  January  24,  1848, 
started  the  settlement  of  the  .Sacramento  Val- 
ley. Towns  were  established  at  favorable 
locations  along  the  streams  and,  since  land 
travel  was  too  slow  and  difficult  for  the  im- 
patient multitude,  every  available  boat  at  San 
Francisco  was  pressed  into  service  for  the 
trip  up  the  Sacramento  River.  The  gold- 
hungry  horde  from  the  coastal  settlements 
soon  was  swelled  by  fortune  seekers  from  all 
parts  of  the  world.  Ocean-going  steamers  that 
came  around  Cape  Horn  to  San  Francisco 
continued  on  to  Sacramento  about  125  miles 
upstream,  and  some  even  went  up  the  Feather 
River  as  far  as  Marysville,  60  miles  above 
Sacramento.  By  the  spring  of  1849  the  rush 
had  become  so  great  that  profits  to  be  ob- 
tained from  river  commerce  assumed  the  pro- 
portions of  a  separate  bonanza. 

During  the  decade  of  1850-60  several  com- 
panies operated  year  round  service  between 
San  Francisco  and  Sacramento,  and  the  two 
best  known  boats  drew  13  feet  of  water. 
Freight  and  passenger  boats  of  lesser  depth 
operated  regularly  to  Marysville  and  Red 
Bluff.  Operations  of  the  hydraulic  mines  of 
the  Sierra-Nevada  virtually  put  an  end  to  reg- 
ular navigation  of  the  Sacramento  River  above 
Sacramento.  Hydraulic  mining  was  begun  on 
tributaries  of  the  Sacramento  River  in  18."i<!. 
The  first  obstruction  to  navigation  due  to  min- 
ing was  noted  following  the  unprecedented 
Hoods  of  1862  which  carried  an  enormous 
volume  of  debris  from  the  mountains  into 
the  valley.  Shoals  rapidly  formed.  Channels 
were  fouled  and  boat  landings  isolated  by  sand 
bars.  The  millions  of  cubic  yards  of  debris 
dumped  into  the  streams  continued  to  move 
down  the  river  for  many  years  after  hydraulic 
mining  was  restricted  by  the  courts  in  1884. 

Around  1890  the  controlling  depth  from 
the  mouth  of  the  river  to  Sacramento  was  I 
feet,  from  Sacramento  to  Colusa  the  depth 
was  a  little  over  •"•  feet.  Between  Colusa  and 
Red  Bluff  nests  of  snags  nearly  blocked  the 
river,  and  the  controlling  depth  at  low  water 
was  less  than  ."5  feet  below  Chico  Landing 
and  less  (ban  1  foot  above  that  place.  River 
widths  above  Sacramento  range  from  250  to 
350  feel  and  there  are  many  bends,  especially 
in   the  upper  reaches.     Between   Sacramento 


and  Colusa  the  fall  at  low  water  is  about  0.4 
feet  per  mile;  between  Colusa  and  Chico  Land- 
ing 1.4  feet  per  mile  ;  and  between  Chico  Land- 
ing and  Red  Bluff,  "_'.4  feet  per  mile. 

The  existing  navigation  project  provides  for 
a  channel  10  feet  deep  at  mean  lower  low 
water  and  I.jO  to  200  feet  wide  from  the 
mouth  to  Sacramento,  thence  4  feet  deep  at 
low  water  to  Colusa;  3  feet  deep  at  low 
water  to  Chico  Landing  and  such  depths  as 
may  he  practicable  from  there  to  Red  Bluff, 
the  head  of  navigation.  Project  depth  has 
been  secured  in  the  new  Id-fool  channel  to 
Sacramento  by  means  of  wing  dams,  supple- 
mented by  dredging,  and  this  channel  as  a 
whole  is  now  practically  completed. 

Owing  to  diversions  for  irrigation  and  to 
the  low  natural  flow,  project  depths  are  not 
maintained  at  present  in  low-water  periods 
above  Sacramento.  During  the  high-water 
period  from  December  to  May  considerably 
better  than  project  depths  usually  exist,  and 
boats  drawing  4  feet  can  be  taken  to  Red 
Bluff. 

Wing  dams  have  been  built  and  maintained 
at  practically  all  shoals  above  Sacramento  to 
the  mouth  of  the  Feather  River,  but  naviga- 
tion has  in  dry  years  been  suspended  entirely 
from  about  the  middle  of  June  to  the  middle 
of  September. 

Below  Sacramento  the  existing  project 
depth  of  10  feet  has  heretofore  been  consid- 
ered adequate  for  present  and  reasonably 
prospective  commerce,  but  recently  demands 
have  been  made  by  shipping  interests,  for  a 
channel  30  feet  deep  and  43  miles  long  from 
the  mouth  of  tbe  river  at  Collinsville  to 
Sacramento  in  order  to  provide  continual  ion 
and  extension  of  base  terminal  rates  at  Sac- 
ramento, and  also  to  accommodate  ocean 
steamers. 

I>'ir<r  Improvement 

The  portion  of  the  river  from  Sacramento 
to  Chico  Landing  is  particularly  worthy  of 
further  improvement.  Above  Chico  Landing 
the  channel  is  so  steep  and  crooked  that  tbe 
cost  of  improvement  would  be  too  high  and 
returns  from  commerce  of  the  area  too  low 
to  justify  any  substantial  expenditure. 

Studies  indicate  that  Shasta  Dam  can  be 
operated  during  average  seasons  to  maintain 
a  depth  of  6  feet  to  Chico  Landing,  based 
upon  a  minimum  flow  of  5,000  second  feet. 
During  extreme  dry  cycles,  however,  such  as 
occurred  from    1930  to  1935,   it    is  doubtful   if 


such  a  flow  would  be  maintained,  and  traffic 
might  be  interrupted  for  perhaps  '■'  months 
each  season,  unless  the  river  was  canalized. 

Hirer  Canalization 

Canalization  of  141  miles  of  the  river  be- 
tween Sacramento  and  Chico  Landing  would 
require  the  construction  of  6  locks  and  mov- 
able dams  with  lifts  aggregating  112  feet  in 
height.  Lock  dimensions  56  by  360  feet  in 
the  clear  are  considered.  The  cost  was  esti- 
mated in  1932  to  be  $7,400,000,  including  the 
necessary  levees  and  dredging.  From  Chico 
Landing  to  Red  Bluff  the  distance  is  53  miles 
and  the  lift  125  feet.  The  cost  of  canalizing, 
this  section  was  estimated  at  $7,500,000. 

More  than  500,000  tons  of  agricultural  com- 
modities are  shipped  from  the  upper  Sacra- 
mento Basin  each  year,  with  barley  and  rice 
predominating.  Most  of  this  tonnage  would 
probably  move  by  boat  if  navigation  could 
be  made  dependable. 

Between  the  mouth  of  the  river  and  Sacra- 
mento, excluding  Rio  Vista,  there  are  17  large 
wharves.  3<i  large  warehouses,  and  many  small 
warehouses  and  landings.  At  Rio  Vista  there 
are  1.440  linear  feet  of  wharf  and  warehouse 
facilities.  There  are  15  piers  and  wharves 
on  both  sides  of  the  river  at  Sacramento,  which 
have  a  combined  actual  berthing  space  of  3,520 
linear  feet,  serving  200,000  square  feet  of 
transit  shed  area.  To  facilitate  the  handling 
of  freight,  the  more  important  transit  sheds 
arc  provided  with  electric  freight  elevators. 

Navigation 

Between  Sacramento  and  Chico  Landing 
there  are  no  large  wharves,  but  numerous 
small  landings  are  maintained  and  freight  is 
also  handled  directly  from  the  banks.  With 
a  minimum  flow  of  5,000  second-feet  provided 
by  Shasta  Dam  releases,  it  is  believed  that  a 
6-foot  channel  depth  can  be  maintained  tC' 
Chico  Landing,  and  some  reduction  in  the  cost 
of  maintaining  the  10-foot  project  depth  below' 
Sacramento  will  be  effected.  The  economic 
value  of  further  improvements  is  measured  bj 
savings  in  costs  of  transportation  that  can  hi 
effected  thereby. 

In  considering  the  importance  of  river  navi 
gation  and  the  benefits  to  be  derived  there 
from,  one  should  note  the  strategic  location  o: 
the  river  in  relation  to  the  markets  and  centers 
of  trade.  This  valley  is  surrounded  by  moun 
rains    on    all    sides,    which    causes    the    majoi 
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jortion  of  trade  to  go  through  the  seaports  of 
he  San  Francisco  Bay  region.  The  Sacra- 
nento  River  forms  a  direct  transportation  ar- 
:ery  to  these  points  and  passes  through  the 
nain  valley  trading  center,  Sacramento.  It  is 
ilso  to  be  noted  that  major  crops  of  the  Sacra- 
nento  Valley — rice,  barley,  and  fruits — are 
shipped  in  large  quantities  from  the  port  of 
San  Francisco  on  ocean-going  vessels.  An  im- 
iroved  condition  of  the  Sacramento  River 
vonld  allow  these  products  to  lie  carried  for 
listances  upward  to  250  miles  by  water  to 
San  Francisco  and  allow  delivery  direct  to 
)cean  terminal  facilities. 

Between  Redding  and  Hie  mouth  of  the 
Sacramento  River  there  are  about  3,000,000 
icres  of  farm  land  in  the  valley  Moor  of  which 
ibout  65  percent  is  now  used  for  crops  which 
include  about  650,000  acres  of  irrigated  land. 
Agriculture,  mining,  and  manufacturing  con- 
stitute the  principal  income-producing  activi- 
ties within  the  valley.  The  approximate  gross 
income  from  these  activities  for  1930  fur  the 
sntire  Sacramento  Valley  was  $270,000,000. 

The  following  estimates  of  navigation  bene- 
fits are  based  upon  a  depth  of  6  feci  to  Chieo 
Landing,  which  would  permit  boats  of  5-foot 
lira  ft. 

Tonnage  from  the  tributary  area  moving 
parallel  to  the  river  above  Sacramento  in 
1930  was  about  750,000  tuns.  With  minimum 
channel  depths  of  0  feel  as  planned  with 
Shasta  Dam  operating,  it  has  been  estimated 
thai  i he  average  annual  saving  fr naviga- 
tion would  be  $300,000.  The  estimated  cost 
of  channel  maintenance  above  Sacramento  is 
$55,000,  so  the  net  annual  saving  would  he 
$300,000— $55,000=$245,000  which,  capitalized 
at  3%  percent,  yields  $7,000,000,  the  amount 
which  could  he  profitably  contributed  to  the 
cost  ef  Shasta  Dam  for  navigation. 

Although  the  Sacramento  today  is  poten- 
tially one  of  the  Nation's  most  important 
inland  waterways,  regular  year-round  naviga- 
tion is  still  largely  confined  to  the  section  of 
the  river  below  Sacramento,  pending  further 
improvement    in    the   upstream   channel    and 

seasonal    regulati f   flow   ef   the    river   bj 

Shasta  Reservoir. 

Flood   Con  hoi 

Shasta  Dam  will  benefit  flood  control  in 
addition  to  navigation.  Records  ef  floods  in 
the  Sacramento  River  area  go  hack  to  1805 
which  formed  an  epoch  in  Indian  history. 
The  flood  of  1825-26  was  outstanding  in  the 
memories  of  the  natives,  and  that  ef  1850 
lived  in  the  memories  of  early  white  settlers 
as  a  frightful  visitation  to  the  pioneer  towns. 
The  city  of  Sacramento  was  flooded  in    L850, 

1852-53,  and  1862.     In  the  last-named  tl 1  it 

is  related  the  entire  Central  Valley  was  in- 
undated and  river  boats  went  overland  to 
Stockton,  rescuing  stranded  people  from  the 
ranches  along  the  way. 

The  population  of  the  valley  constantly  in- 
creased and  agriculture  became  more  and 
more    its    leading    industry.      With    rapid    and 
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extensive  settlement  of  the  rural  areas,  cities 
and  towns  sprang  up  and  important  income- 
producing  activities  in  addition  to  agriculture 
developed.  These  greatly  increased  the  gen- 
eral and  individual  Heed  hazards  and  it  be- 
came obvious  that  the  continued  prosperity 
and  development  of  the  valley,  as  well  as  the 
safety  of  its  inhabitant'-,  required  a  compre- 
hensive, coordinated,  and  adequate  system  ef 
Hood-control  works.  The  debris  from  gold- 
mining  operations  washed  down  by  flood 
waters  covered  large  agricultural  areas  and 
damage  from   Hoods  was  greatly   increased. 

Operation    of   California    Debris    Commission 

In  1S93  by  the  (  'aininetti  Act,  Congress  cre- 
ated the  California  Debris  Commission  with 
authority  to  regulate  hydraulic  mining  oper- 
ations, improve  and  maintain  the  navigability 
of  rivers,  and  prepare  a  flo<  d-control  plan. 

Previous  to  the  creation  of  the  California 
Debris  Commission  various  plans  for  a  com- 
prehensive system  of  Hood  control  works  bad 
been  proposed  based  on  maximum  Hood  dis- 
charges as  low  as  250,000  second-feet.  The 
floods  of  1007  9  -bowed  that  any  project  to 
be  reasonably  protective  would  have  to  pro- 
vide for  a  maximum  discharge  of  about  600,000 
second-feet    below    Sacramento. 

The  Debris  Commission's  report  of  1910  pro- 
posed a  plan  for  Hood  control  in  the  Sacra- 
mento Valley  essent  tally  similar  to  the  existing 
project  now  under  construction.  The  main 
features  of  the  plan  are  shown  on  figure  '-'. 
which  is  si-hematic.  It  provides  for  levees 
along  the  Sacramento  River  channel  and 
leveed  bypasses  through  Sutter  and  Yolo 
Basins  of  width  sufficient  for  passage  of  Hoods. 


Relief  bypasses  at  various  points  permit  water 
to  escape  from  the  river  channel  into  the  by- 
passes. When  the  Hood  discharge  exceeds  the 
normal  capacity  of  the  river  along  Butte  Basin, 
water  overflows  into  the  basin  through  natural 
overflow  channels  al  the  upper  end  and  Moul- 
ton  Weir  (500-foot  crest)  and  Colusa  Weir 
(1,650-foot  crest)  farther  downstream.  After 
making  its  way  downstream  through  the  fields 
of  Butte  Basin,  the  overflow  waters  are  con- 
centrated into  the  Sutter  bypass,  which  is 
4, (KM)  feet  wide  at  the  upper  end,  between 
levees  IS  to  20  feet  high,  with  a  capacity  of 
216,000  second-feet,  and  ."-foot  freeboard. 
Further  relief  for  the  river  is  afforded  by 
Tisdale  Weir  (1,155-foot  crest  i  which  is  pro- 
vided with  a  well-leveed  bypass  diverting 
water  to  Slitter  bypass. 

Below  the  mouth  of  Feather  River,  Sutter 
bypass  increases  in  width  to  7  0(H)  feet  and 
in  capacity  to  116,000  second-feet.  At  Fie- 
nioni  Weir  (9,120-foot  crest)  the  excess  waters 
cross   the   river  channel    and   en'.er   the   Yolo 

bypass,    which    is    S.(li:o   to    13,000    feet    wide    in 

the  portions  having  levees  on  each  side,  and 
much  wider  in  the  low  reaches.  Levees  range 
in  height  from  15  to  'JO  feet  with  6  feet  free- 
board.    The    capacity    at    the    upier    end     i- 

343,000  sec 1-feei  and  500.000  sec l-feet  at 

the  lower  end. 

Sacramento  Weir  ami  Bypass 

An  interesting  feature  of  the  plan  is  the 
Sacramento  Weir  (1,900-foot  crest)  and  by- 
pass, which  transports  American  river  flood 
waters  to  the  Volo  bypass.  Direction  of  flow 
in  the  Sacramento  River  between  the  mouth 
of  the  American   River  and   Sacramento  Weir 
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is  reversed  when  floodwnters  from  the  Ameri- 
can make  it  necessary  to  open  the  gates  on 
Sacramento  Weir  while  the  flow  from  the  up- 
per river  is  comparatively  low.  Sacramento 
is  the  only  one  of  tho  weirs  having  gates.  All 
the  weirs  are  made  of  concrete  and  serve  the 
purpose  of  confining  the  river  to  its  main  chan- 
nel and  preventing  overflow  into  the  bypasses 
until    the   river    reaches  dangerous  stages. 

The  Debris  Commission's  proposed  plan, 
with  minor  changes,  was  adopted  by  the  State 
in  1911  and  the  Federal  Government  by  the 
Flood  Control  Act  of  March  1,  1917,  The  proj- 
ect is  now  about  S3  percent  completed  and 
the  total  estimated  cosl  is  $51,000,000,  exclu- 
sive of  costs  of  right-of-way.  Under  the  re- 
vised plan,  the  Federal  Government  contrib- 
utes $17,600,000,  the  remainder  of  the  cost  be- 
ing provided  by  the  State  of  California  and 
local  interests.  Although  the  bypass  plan 
handles  floods  in  a  satisfactory  manner  from 
the  lower  end  of  Butte  Basin  downstream, 
considerable  annual  damage  continues  to  be 
inflicted  on  the  upper  areas. 

The  project  was  designed  with  the  assump- 
tion that  the  area  known  as  Butte  Basin  might 
at  some  future  time  be  reclaimed  and  flood 
waters  carried  through  it  in  a  leveed  channel 
leading  from  a  point  near  Butte  City  to  the 
upper  end  of  the  Sutter  bypass.  At  the  pres- 
ent time  this  basin  is  open  so  that  floods  ex- 
ceeding tin1  capacity  of  the  river  channel 
alongside,  overflow  into  the  basin  and  are  car- 


ried off  through  the  Sutter  bypass.  For  a 
project  flood  the  storage  capacity  of  the  basin 
is  estimated  to  be  700,000  acre-feet  which  has 
an  important  effect  on  floods  from  the  upper 
Sacramento  River.  About  130,000  acres  in  the 
Basin  could  be  reclaimed,  but  much  of  the 
land  is  now  in  pasture,  which  is  not  dam- 
aged extensively  by  floods.  Estimates  indi- 
cate that  flood  flows  through  Butte  Basin  will 
he  reduced  substantially  by  Shasta  Reservoir 
storage,  thus  making  it  possible  to  confine  the 
flow  to  the  river  as  far  as  Colusa. 

In  the  1937  flood  it  is  estimated  that 
$213.0011  damage  was  done  in  Butte  Basin  by 
natural  overflow  and  that  the  flood  peak  was 
reduced  roughly  IPi.OOO  cubic  feet  per  second. 
Shasta  Dam  could  have  reduced  the  flow  by 
about  the  same  amount  without  the  aid  of 
Butte  Basin  storage  and  hence  would  give 
about  the  same  degree  of  protection  below  as 
now  exists. 

If  these  lands  could  be  utilized  safely  for  in- 
tensive farming,  benefits  from  flood  control 
of  Shasta  Dam  would  be  greatly  augmented. 
If  the  flood  control  project  were  to  be  utilized 
to  capacity,  it  has  been  estimated  that  500,000 
acre-feet  of  flood  control  storage  at  Shasta 
would  reduce  flood  peaks  30  percent  <<r  more 
at  the  bead  of  Butte  Basin.  The  degree  of 
reduction  of  the  flow  below  Butte  Basin 
would  depend  on  characteristics  of  the  flood 
and  cannot  be  determined  with  any  degree  of 
accuracy.     Obviously  it  would  decrease  as  the 


Shasta  Dam  from  left  abutment  roadway,  showing  operations  on  right  abutment, 
Powerhouse  and  penstock  areas,  abutment  excavation,  cableway  headtower,  and  a 

portion  of  the  stock  pile  area 


crest  moves  downstream  and  if  the  Sacra- 
mento River  crest  coincided  with  those  of  the 
Feather  and  American  Rivers,  it  probably 
would  be  less  than  15  percent  at  Sacramento. 
The  major  portion  of  the  run-off  occurs  be- 
tween December  and  April.  As  most  of  the 
drainage  area,  0,258  square  miles  in  extent 
above  Red  Bluff  lies  below  the  elevation  at 
which  snow  is  deposited,  the  run-off  during  the 
winter  period  is  characterized  by  high  peak 
flows  of  short  duration,  usually  only  a  few 
days.  The  snow  deposited  at  the  higher  ele- 
vations during  the  winter  usually  melts  dur- 
ing April  and  May  resulting  in  a  substantial 
run-off  at  fairly  uniform  rates  during  these 
months.  By  June  most  of  the  snow  has  van- 
ished and  the  river  has  to  depend  almost  en- 
tirely on  ground  storage  for  its  supply.  It 
can  be  seen  that  even  in  a  year  like  1900,  one 
of  the  wettest  of  record,  the  discharge  of  the 
upper  Sacramento  dropped  to  about  6,000  cubic 
feet  per  second  and  in  an  extremely  dry  year 
such  as  1931,  the  river  flow  was  only  about 
3,000  cubic  feet  per  second.  Of  these  flows I 
about  2,000  cubic  feet  per  second  is  withdrawn! 
by  irrigation  on  the  upper  river  so  that  the 
amount  of  water  remaining  in  the  river  be- 
tween June  and  November  is  usually  between 
1,000  and  4,000  cubic  feet  per  second. 

The  flood  of  1909  closely  approximates  thai 
project    design     storm.     Nineteen     thirty-one 
shows  a   very  dry  year.     (Indian  legend   re- 
cords  a   year   in   which   not   a    drop   of   rainn 
fell    in    the   Central    Valley.)     The    flood    of 
December  1937,  was  typical  in  many  respects 
of   those   of   major   magnitude,    produced    by 
winter  storms  that  occur  in  the  Sacramento 
Valley  and  as   it  was  of  recent  occurrence, 
more  data   are  available  concerning   it   than 
of  previous   floods.     On   the  morning  of   De- 
cember 10,  1937,  the  weather  map  showed  a 
storm  of  record  magnitude,  and  almost  hurri- 
cane intensity  off  the  coast  of  Washington  and 
Oregon.     Tropical  air  from  the  Pacific  Ocear 
was  racing  across  California  at  gale  velocitj 
and    impinging    against    the    high    mountaii 
barriers  that  form  the  eastern  and  northern 
limits    of    the    Sacramento    drainage    basin 
Moisture    laden    air    approximating   a   recorci 
high  temperature  for  December  prevailed,  ami 
as  a  result  rainfall  was  torrential,  reaching 
cloudburst  proportions  over  the  headwater; 
of  many  of  the  streams.     The  storm  was  on< 
of  the  most   intense  ever  experienced  in  this 
region.     In  the  2-day  period,  December  10-11 1 
rainfall  in  excess  of  IS  inches  fell  in  places 
The  greatest  24-hour  fall  reported  was  ll1/?1' 
inches. 

About  48  hours  after  the  beginning  of  th< 
rain,  the  flood  waters  had  practically  reachec 
the  Sacramento  River  and  a  flood  wave  begai 
moving  down   that    stream,  which  crested  aa 
Shasta    Dam   at   2   a.   m.,   December  11,   Re(< 
Bluff  at  8:35  a.  m.,  and  at  Sidds  Landing  a 
5  p.  m.  the  same  day,  where  it  totaled  310,00( 
second-feet.     The  crest  reached  Butte  City  a  i 
7 :  30  a.   m.   on   December  12   and   arrived  a 
the  Fremont  Weir  from  both  the  Sacramento 
and  Sutter  bypass  at  4  :  25  a.  m.  December  14 
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The  Feather  River  crest  had  passed  Fre- 
mont Weir  on  December  12,  and  on  the  Amer- 
ican River  the  flood  crest  had  gone  by 
Sacramento  ahead  of  the  upriver  crests. 
This  was  a  fortunate  condition  for  while 
Sacramento  and  adjacent  communities  appear 
to  be  adequately  protected  by  the  existing 
projects  works  against  floods  such  as  have  oc- 
curred in  the  past,  a  simultaneous  cresting  of 
the  largest  discharges  would  certainly  tax  to 
the  utmost  the  present  capacities  of  the 
project  protection  works. 

Within  the  city  limits  of  Sacramento  most 
of  the  area  is  below  the  levees,  and  in  the 
event  these  failed  the  city  would  be  sub 
merged  to  ;i  depth  of  11  to  15  feet.  Both 
Washington  and  North  Sacramento  adjoining 
substantial  urban  communities  on  the  north 
banks  of  the  Sacramento  and  American 
Rivers,  respectively,  are  built  on  similar  low 

ground  and  subject  to  the  same  tl 1  menace 

that  threatens  Sacramento. 

Expressed  in  monetary  values,  the  physical 
damage  that  could  result  from  a  major  flood 
causing  inundation  of  rural  areas  within  the 
existing  project  protection  works  and  which 
at  the  same  time  flooded  the  cities  of  Sacra 
mento  and  North  Sacramento,  is  estimated  to 
be  $47,000,000. 

Shasta  Dam  would  in  most  floods  supersede 
the  work  already  being  done  by  Butte  Basin, 
but  in  extreme  floods  both  reservoirs  would  be 
used  to  capacity  giving  increased  Hood  protec- 
tion to  downstream  points.  The  benefit  of 
Shasta  Dam  on  poinls  below  Butte  Basin, 
with  the  basin  operating  as  at  present,  is  in- 
significant except  in  extreme  cases  of  fre- 
quency of  about  once  in  100  years,  al  which 
time  it  might  result  in  eliminating  flood 
damage  amounting  to  millions  of  dollars 
caused  by  levee  failures  or  overtopping. 

Shasta  Flood-Control  H<  m  fits 

The  average  annual  flood  control  benefits  of 
Shasta  Reservoir  have  been  established  as 
follows : 

Annual  benefits  below  Chico  Land- 
ing   SUM.  000 

Annual  benefits  above  Chico  Land- 
ing          7, 000 


Total  annual  benefits—  171,000 

The  total  amount  evaluated  for  flood  control  at 
3%  percent  equals  $4,886,000. 

By  remedying  the  intrusion  of  salt  water 
into  the  delta  of  the  Sacramento  and  San 
Joaquin  Rivers,  Shasta  Dam  eliminates  from 
consideration  Federal  participation  in  the  con- 
struction and  operation  at  great  cost  of  locks 
and  structures  to  prevent  such  intrusion. 
Based  on  this  aspect  of  the  case,  as  well  as  the 
direct  benefits  to  navigation  and  flood  control 
on  the  Sacramento  River,  general  and  Federal 
benefits  from  the  construction  of  the  Shasta 
Dam  warrant  a  special  direct  participation  of 
the  War  Department  of  $12,000,000  in  the  cost 
of  the  structure. 


^.  »\    \RF_DBUJF 

(3iq)xO*\    ""sutte 


SCHEMATIC    DIAGRAM 

OF  SACRAMENTO   RIVER 

FLOOD  CONTROL  PROJECT 

CHANNEL  CAPACITIES 

©Channel  Capacities  in  thousands 
of  cubic  feet  per  second. 


Figure  2 


The  Nation's  First  Census  of  Housing 


A  COMPREHENSIVE  picture  of  housing  and 

hon wneiship   in   the  United   Stales  will  be 

compiled  from  information  to  be  gathered  by 
the  120,000  census  enumerators  in  conjunction 
with  the  sixteenth  decennial  census  to  be  con- 
ducted by  the  United  States  Bureau  of  the 
Census  in  April.  Data — in  response  to  a 
schedule  of  .",1  questions  bearing  on  the  type 
of  structure,  equipment,  and  ownership — will 
be  obtained  for  each  of  the  approximately 
35,000,000  dwellings  throughout  the  country. 

Housing  experts  point  out  that  the  informa- 
tion gathered  will  be  of  inestimable  value  in 
the  determination  of  future  housing  policies. 
II  will  be  of  especial  interest  to  manufacturers, 
builders,  distributors,  and  bankers  in  their 
study  of  trends  in  home  ownership  and  build- 
ing in  the  United  States.  Census  authorities 
explain  that  through  their  tabulations  it  will 
be  possible  to  determine  facts  of  vital  impor- 
tance to  local  geographical  and  political  sub- 
divisions. For  example,  cities  will  be  able  to 
determine  I  he  distribution  of  the  various  types 
of  housing  within  their  limits,  together  with 
the  possible  need  of  expansion  of  transporta- 
tion and  communication  systems,  police  and 
fire  protection,  schools,  and  similar  facilities. 

The  tables  will  also  help  social  workers  to 
establish  relationships  between  certain  types 
of  housing  and  human  needs  by  correlating 
their  own  data  on  characteristics  and  locations 
of  clients  with  the  census  information  on  char- 
acteristics of  the  homes. 

Data  showing  I  be  equipment  in  homes,  to- 
gether wilh  the  slate  of  repair  of  the  homes, 


will  be  of  value  to  manufacturers  and  distrib- 
utors of  housing  products  in  the  planning  of 
their  sales  campaigns. 

Home  finance  institutions  will  find  the  aver- 
age amount  of  mortgage  and  the  data  on  mort- 
gages of  value  in  proving  and  checking  the 
soundness  of  their  investments  and  the  possi- 
bility of  mortgage  expansion. 

The  aid  of  trade  associations,  financial 
groups,  and  research  organizations  was  ob- 
tained by  census  officials  in  the  preparation  of 
the  questions.  In  this  manner  the  authorities 
feel  they  have  arrived  at  a  group  of  questions 
which  will  gather  I  he  greatest  possible  amount 
of  useful  information. 

The  housing  census  will  be  made  at  the  same 
time  as  the  balance  of  the  decennial  census 
and  will  lie  made  by  the  same  workers.  An 
thority  for  the  housing  census  was  voted  by 
Congress  at  its  last  session.  Action  (iii  the 
appropriation  has  been  deferred  until  the  1940 
session. 

Qui  stions  To  Be  Asked 

The  questions  to  be  asked  by  Hie  enumer- 
ators in  connection  with  the  housing  phase  of 
the  census  have  been  tentatively  set  up  under 
the   following  heads  : 

1.  Characteristics  of  structure  in  which 
dwelling  unit   is  located 

12.  Characteristics  of  dwelling  unit. 

3.  Characteristics  of  occupied  dwelling  unit. 

1.  Mortgage  characteristics  of  owner-occu- 
pied nonfarm  1-  to  4-family  structure. 
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Monuments  to  the  hiving 


By  WALTER  K.  M.  SLAVIK 


RECLAMATION  engineers  build  big.  In  No 
vember  1939  with  the  beginning  of  construction 
on  Friant  Dam  in  California's  San  Joaquin 
Valley,  they  brought  to  five  the  number  of 
masonry  dams  in  this  country  which  remain 
unsurpassed  in  size  throughout  the  rest  of  the 
world. 

The  most  massive  dam  of  all  is  Grand 
Coulee  Dam  in  Washington,  described  as  the 
"biggest  thing  on  earth."  Second  in  siee  is 
Shasta  Dam  in  the  Sacramento  Valley,  Calif. 
Third  is  Boulder  Dam,  which  is  further  dis- 
tinguished by  being  the  highest  dam,  bar  none, 
in  the  entire  world.  Fourth  is  Friant,  and  fifth 
is  Marshall  Ford  Dam  on  the  Colorado  River 
in  Texas. 

To  repeat,  these  live  dams  account  for  the 
five  largest  concrete  dams  in  the  world,  all  in 
the  United  States,  and  all  built  or  under 
construction  by  the  Bureau  of  Reclamation. 

This  huge  construction  in  our  country  is 
something  of  a  remarkable  fact,  remarkable 
enough,  at  least,  to  draw  the  attention  of  con- 
temporary writers  of  such  note  as  Caret 
Garrett,  and  to  be  featured  in  such  an  out- 
standing magazine  as  The  Saturday  "Evening 
Post. 

Marveling  at  the  size  and  grandeur  of  Rec- 
lamation woiks,  Mr.  Garrett  postulated  that 
when  there  was  a  surplus  of  food,  labor,  ma- 
terials, and  money,  the  conditions  were  ripe 
for  the  monumental  phase  of  a  civilization. 
Such  conditions  were  present  in  the  United 
Slates.  Mr.  Garrett  maintained,  and  we  are 
building  the  things  that  will  stand  like  the 
Pyramids  of  Egypt  a  thousand  years  after 
perhaps  all  else  is  gone. 

Other  commentators  have  advanced  the 
theory  that  in  the  Ftuted  States  we  outbuild 
all  the  rest  of  the  world  because  the  country 
itself  is  so  big.  Many  needs  must  he  satisfied. 
therefore  of  necessity  our  works  must  he 
greater. 

Whatever  the  interpretation,  it  should  be 
borne   in    mind   that   no   matter  how    big,  our 

storage  dams  an ly  parts  of  a  larger  work  - 

the  irrigation  project— and  that  they  represent 
a  comparatively  recent  development  in  irriga- 
tion, the  practice  of  which  is  so  old  that  it 
antedates  mankind's  written  history. 

Sine  Qua  Xini  of  Civilization 

Not  until  men  discovered  that  irrigation 
could  produce  more  food  from  t  lie  earth  than 
they  not  by  the  nomadic  huntsman's  lift'  did 
they  settle  down  to  civilization  in  such  garden 
spots  as  Hie  Nile  and  the  Tigris  and  Euphrates 
Valleys,  and,  later,  start  a  written  record  of 
t  heir  activities. 

Irrigation  can  thus  he  called  the  sine  una 
iidii  of  civilization.     Without  the  natural  irri- 


gation resulting  from  the  annual  floods  of  the 
Nile  ami  other  rivers  in  Babylonia,  India,  and 
China,  mankind  might  never  have  clustered 
in  great  communities  and  so  quickly  produced 
the  high  social  organization  and  splendid  cul- 
tures of  these  ancient  races. 

In  2000  B.  C.  the  Egyptians  already  prac- 
ticed a  primitive  artificial  irrigation  to  supple- 
ment the  natural  one  of  the  Nile.  Records 
are  extant  which  show  the  use  of  the  shadoof 
at  this  early  date.  The  shadoof  consisted  of 
a  receptacle  hung  from  one  end  of  a  long  pole 


Boulder  Dam,  Boulder  Canyon  Project, 
Arizona-Nevada 

set  on  a  cross  beam  :  at  the  other  end  of  the 
pole  was  a  counterpoise.  With  the  shadoof  it 
was  possible  to  hail  water  from  the  Nile  River 
to  adjacent  fields.  Many  slaves  working  from 
morning  to  night  could  irrigate  as  many  as  I 
acres. 

From  Man  Power  to  Machinery 

The  next  step  forward  in  artificial  irrigation 
was  the  sakia,  which  consisted  of  a  rude 
wooden  waterwheel  with  earthen  pots  on  an 
endless  chain.  By  this  improved  method  a 
pair  of  oxen  could  irrigate  as  many  as  12 
acres,  three  times  as  much  as  by  manpower. 

In  the  meantime,  also,  the  Egyptians  had 
begun  to  erect  levees  and  dikes  along  the 
ri\er's  course,  and  had  learned  to  breach  the 


dikes  in  Hood  time  whenever  they  wished  to 
let  3  or  4  feet  of  water  flow  over  their  flat 
fields.  Still  later,  they  breached  dikes  to  let 
tlie  water  flow  into  canals  which  they  had 
constructed,  to  irrigate  fields  still  farther  from 
the  Nile's  hanks. 

But  as  ancient  as  the  practice  of  irrigation 
was  -"And  a  river  went  out  of  Eden  to  water 
the  garden,"  says  Genesis  11:10 — it  was  a 
long  time  before  the  Egyptians  got  around  to 
the  idea  of  using  dams.  When  they  finally 
did,  the  dams  they  built  were  as  little  like  our 
modern  storage  dams  as  the  Roman  chariot 
our  present-day  automobile.  They  were  primi- 
tive earthen  structures,  check  dams  which 
merely  lifted  the  river  water  a  few  feet  to 
fill  the  canals  above  the  dam,  to  irrigate  fields 
otherwise  beyond  reach.  Not  until  the  twen- 
tieth century,  in  fact,  did  the  Egyptians  con- 
struct a  true  dam,  one  which  was  able  to 
store  water  in  times  of  plenty  for  use  in  days 
of  scarcity.  And  curiously  enough,  they  had 
all  along  an  example  of  a  natural  storage 
reservoir  in  their  own  land — for  in  the  Fa- 
youm,  in  Upper  Egypt,  was  Lake  Moeris,  which 
tilled  during  the  annual  Nile  flood  and  then 
was  drawn  upon  later  for  a  supply  of  irriga- 
tion water,  as  needed. 

Egypt  did  not  even  build  a  sizable  check 
dam  until  as  late  as  1861  when  it  employed  a 
French  engineer  named  Mougel  Bey  to  attempt 
a  structure  at  the  apex  of  the  Nile  delta  about 
12  miles  north  of  Cairo.  The  attempt  failed; 
the  dam  cracked  so  badly  it  was  soon  useless. 
Finally,  in  1002,  the  present  Assuan  Dam  was 
completed.  Egypt's  first  true  storage  dam. 

In  the  Jungles  of  Ceylon 

Apparently  the  need  for  the  true  dam  was 
not  so  pressing  in  Egypt  with  its  Lake  Moeris 
and  other  natural  advantages.  History  fails 
to  show  when  and  where  the  first  storage  dam 
was  constructed,  but  crumbled  remains  of 
irrigation  works  have  been  found  in  the 
jungles  of  Ceylon,  covered  with  overgrowth 
and  obviously  of  considerable  antiquity.  And 
from  the  East  Indian  term  applied  to  such 
works,  "tanks,"  it  may  be  hypothesized  that 
these  dams  were  true  dams,  storing  water  sup- 
plies of  the  present  for  future  use. 

The  oldest  true  storage  dam  known  today 
is  located  in  Europe  on  the  Segura  River  in 
the  province  of  Murcia  in  Spain.  It  is  said  to 
be  800  years  old.  Also  in  Spain  is  another 
old  storage  dam  of  note  which  is  built  astride 
a  narrow  gorge  carved  out  by  the  Monegre 
River  in  the  province  of  Alicante.  This  dam 
is  said  to  date  from  1579.  It  was  140  feet 
high  and  190  feet  long,  stored  water  for  the 
irrigation  of  9,000  acres. 
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Grand  Coulee  Dam,  Columbia  Basin  Project,  Washington 


Shasta  Dam,  Central  Valley  Project,  California 


These  Spanish  dams  wore  probably  the 
result  of  Moorish  influences  which  had  ab- 
sorbed the  irrigation  knowledge  of  Babylonia 
and  Egypt  and  brought  it  with  them  in  their 
conquering  westward  march.  Then,  in  a  new 
and  mountainous  land  and  with  a  fresh  out- 
look, the  inherited  knowledge  of  the  past  was 
advanced  still  further.  Compared  with  the 
simple  check  dams  of  Egypt,  the  Spanish  stor- 
age dams  were  quite  a  stride  forward. 

But  even  the  Spanish  dams  are  child's  play 
compared  with  those  built  here  in  the  United 
States.  Boulder  towers  to  a  height  of  7l'(i.4 
feet,  more  than  half  that  of  the  Empire  State 
Building  in  New  York  City,  the  tallest  building 
in  the  world.  It  lias  a  storage  capacity  of 
more  than  30,000,000  acre-feet  of  water, 
80,000  gallons  for  every  man,  woman,  and 
child  in  this  country.  And  Grand  Coulee 
dam,  now  building,  is  four-fifths  of  a  mile  of 
solid  concrete  500  feet  thick  at  bedrock  base, 
spreading  over  35  acres,  and  will  store  enough 
water  for  the  irrigation  of  more  than  1,000,000 
acres. 


Mmc  interesting  and  much  more  significant. 
in  contrasting  Bureau  of  Reclamation  dams 
with  those  of  i  ho  past,  is  the  impressive  ad- 
vance in  function.  Our  present  day  dams  are 
not  only  great  storage  dams  for  irrigation  but 
flood  control  dams,  domestic  water  supply 
dams,  and  electric  power  dams,  all  simul- 
taneously. They  are  complex  multi-purpose 
structures  with  labyrinths  of  internal  passages, 
with  remote  control  boards  full  of  buttons 
and  switches  and  flashing  colored  lights,  with 
l<i  story  elevators,  with  500-ton  steel  gates  that 
lift  at  the  push  of  a  little  finger,  with  100,000 
horsepower  turbines  and  1,000-ton  generators 
capable  of  supplying  a  million  homes  with 
bright  electric  light. 

The  Majestic  Culmination 

They  are  in  brief  the  majestic  culmination 
of  milleniunis  of  irrigation  practiced  by  man- 
kind since  the  beginning  of  civilization.  It 
might  not  be  considered  unreasonable  to  draw 
the  conclusion  (bat  our  present-day  American 


social  organization  is  therefore  the  highest 
and  furthest  advanced  of  all  cultures,  the 
crown  of  all  the  ages. 

If  that  is  the  case,  and  if  Mr.  Garrett's 
statement  that  we  are  now  in  our  own  monu- 
mental stage  is  true,  there  appears  a  striking 
difference  between  our  monumental  works  and 
those  of  the  past,  a  difference  of  far-reaching 
implications  in  considering  the  real  progress  of 
mankind.  The  Pyramids  of  Egypt  were  royal 
tombs ;  they  were  built  for  the  personal  gratifi- 
cation of  an  individual,  and  so  also  were  most 
of  the  other  lasting  works  of  antiquity. 

In  the  United  States,  however,  if  by  some 
chance  our  civilization  several  thousands  of 
years  hence  is  destroyed  and  vanishes  from 
the  face  of  the  earth,  the  great  engineering 
works  of  the  Bureau  of  Reclamation  will  stand 
as  silent  testimonials  to  the  fact  that  they 
were  constructed  not  for  the  glorification  of 
one  individual,  nor  even  the  gratification  of 
a  few,  lint  for  the  benefit  of  all.  They  are 
truly  monuments  to  the  living. 


Friant  Dam,  Central  Valley  Project,  California 


Marshall  Ford  Dam,  Colorado  River  Project,  Texas 


The  Reclamation  Era,  February  1940         {  43  } 


726  feet  high 


UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  RECLAMATION 


560  feet  high 


553  feet  high 
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SECTIONS  OF  WORLD'S  FIVE  LARGEST  CONCRETE  DAMS 

GRAPHIC  COMPARISON 


10,200,000 
cu.  yds. 


5,400,000 
cu.  yds. 


3,250,330 
cu.  yds. 


1,864,000 
cu.  yds. 
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SHASTA 


BOULDER 
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MARSHALL  FORD 


CREST  LENGTH.  2. 700  FEET 

IEARTH  EMBANKMENT.  4. 100FEET.  NOT  SHOWN) 


'^^mT 


FRIANT 

CREST  LENGTH.  3.430  FEET 


SHASTA 

CREST  LENGTH.  3.5QO  FEET 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

BUREAU  OF  RECLAMATION 


•  11      NOVEMBER  1939 


PLAN  VIEWS  OF  WORLD'S  FIVE   LARGEST  CONCRETE  DAMS 
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Power  Drops  on  All- American  Canal 


By  RICHARD  K.  DURANT,  Engineer 


THE  construction  of  drops  on  the  All- 
American  Canal,  so  that  future  power  plants 
can  be  combined  with  the  drop  structures,  has 
been  a  major  feature  in  the  construction  of 
the  canal.  Though  the  primary  purpose  of 
the  All-American  Canal  <>£  the  Boulder  Can- 
yon project  being  built  l>y  the  Bureau  of  Rec- 
lamation is  to  furnish  water  for  irrigation 
and  domestic  purposes  to  the  Imperial  and 
Coachella  Valleys  in  southern  California,  the 
providing  of  means  for  the  generation  of 
electrical  power  from  the  fall  of  water 
at  drops  in  the  canal  has  been  of  great 
importance  to  the  water  users. 

The  contract  between  the  Federal  Govern- 
ment and  the  irrigation  districts  only  required 
a  structure  that  would  permit  the  flow  of  ir- 
rigation water  over  the  drops.  The  districts, 
desirous  of  securing  the  maximum  possible 
revenue  from  the  sale  of  electrical  power  for 
the  repayment  of  construction  costs,  requested 
that  where  feasible  the  drops  be  so  constructed 
that  power  ]ila nts  might  be  installed  in  the 
future  as  the  demand  for  power  developed. 
Through  the  efforts  of  the  districts,  the  Sec- 
retary of  the  Interior  approved  the  expendi- 
ture of  funds  for  the  purpose  of  constructing 
the  substructures  of  powerhouses  as  a  part 
of  the  canal  drops. 

The  All-American  Canal  will  carry  water  so 
miles  from  Imperial  Dam,  on  the  Colorado 
River,  about  15  miles  northeast  of  Yuma,  Ariz., 
to  a  point  10  miles  west  of  Calexico,  Calif. 
After  the  canal  swings  away  from  the  Colo- 
rado River  near  the   International   Boundary 


between  the  United  Slates  and  Mexico  and 
crosses  a  large  sand  hill  region,  it  continues 
across  a  wide  desert  mesa  into  the  Imperial 
Valley.  From  the  sand  hills  to  the  Imperial 
Valley,  approximately  27  miles,  the  water  sur- 
face in  the  canal  has  a  total  fall  of  145  feet. 
The  canal  gradient,  which  is  about  0.45  feet 
per  mile,  utilizes  12  feet  of  fall.  The  remain- 
ing 133  feet  is  concentrated  at  5  drops,  which 
are  designated  by  numbers  1  to  5,  inclusive. 
Drop  No.  1  only  lowers  tile  canal  water  11.53 
feel  and  no  provision  has  been  made  for  the 
generation  of  power.  At  all  of  the  other  drops, 
substructures  for  future  power  plants  have 
been  constructed.  The  designed  capacity  of 
the  8  hydroelectric  units  that  will  be  even 
tually  installed  at  the  4  power  drops  is  4(5.000 
kilowatts. 

Power  (hop  subdivisions 

In  general,  each  power  drop  can  be  roughly 
divided  into  7  parts — the  powerhouse  founda- 
tion, the  intake  flume,  two  spillway  channels, 
the  gate  structure,  the  inlet  transition  and  the 
outlet  transition  or  tailrace.  The  powerhouse 
foundation  is  located  in  the  center  of  the  canal 
at  the  base  of  the  drop.  The  intake  flume  is 
directly  upstream  from  the  powerhouse 
foundation,  extending  upstream  to  the  gate 
structure.  Along-  each  side  of  the  intake 
flume  and  the  powerhouse  foundation  is  a 
spillway  channel  with  a  stilling  pool  at  the 
lower  end.  The  gale  structure  extends  across 
the  canal  at  the  upstream  end  of  the  spillways 


Power  Drop  No.  2.  First  stage  construction  completed 


and  intake  flume.  Immediately  upstream 
from  the  gate  structure  is  the  inlet  transition 
consisting  of  a  concrete  lined  canal  section 
and  transition.  Immediately  downstream 
from  the  powerhouse  foundation  and  outlet  of 
the  spillways  and  extending  to  the  end  of  the 
structure  is  the  tailrace  and  outlet  transition. 

Previous  to  the  period  of  construction, 
extensive  tests  were  made  into  the  foundation 
of  all  the  power  drop  sites  to  determine  the 
foundation  conditions.  Test  wells,  drilled  75 
feet  below  the  canal  grade  downstream  from 
the  drops,  made  known  the  earth's  formation 
well  below  any  portion  of  the  structures. 
These  wells  at  Drops  2,  3,  and  4,  showed  that 
the  desert  sand  was  not  just  on  the  surface, 
as  it  sometimes  is,  but  had  considerable  depth. 
Some  of  the  wells  penetrated  to  130  feet  below 
the  natural  ground  surface  and  passed 
through  coarse  desert  sand  similar  to  that 
on  the  surface.  Occasional  thin  layers  of 
adobe  clay  were  encountered,  but  it  was  gen- 
erally sand  all  the  way.  At  Drop  5,  which 
is  on  the  floor  of  the  Imperial  Valley,  a  dif- 
ferent condition  was  found,  and  the  wells 
passed  through  successive  layers  of  adobe  clay 
and  Colorado  River  silt. 

As  all  four  power  drops  are  similar  in 
design  and  vary  only  in  dimensions  to  fit 
the  amount  of  drop  in  canal  grade  and  canal 
capacities,  no  attempt  will  be  made  to  describe 
the  individual  structures,  but  the  following 
description  will,  in  general,  cover  all  the 
power  drops.  Two  drawings  for  Drop  No.  4, 
which  are  considered  typical,  are  reproduced 
herewith. 

The  driving  of  the  timber  bearing  piles  was 
one  of  the  more  extensive  individual  features 
of  construction  and  a  total  of  8,264  50-  and  25- 
foot  piles  were  driven  for  the  four  drops. 
Piles  at  Drops  2,  3,  and  5,  were  driven  with  a 
single-acting  steam  hammer,  which  was  used 
with  leads  suspended  from  the  end  of  a  drag- 
line boom.  The  work  at  Drop  4  was  done 
with  a  double-acting  steam  hammer  and  a 
skid  rig.  The  ground  conditions  at  all  the 
drops  were  such  that  the  use  of  water  and  air 
jets  was  necessary  to  drive  the  piles  to  their 
full  penetration.  At  Drop  5,  188  50-foot  piles 
were  driven  on  a  1:3  batter.  These  were 
driven  with  the  same  equipment  as  the  vertical 
piles.  The  leads  suspended  from  the  dragline 
boom  could  be  easily  set  to  drive  the  piling  on 
the  required  batter. 

The  powerhouse  supstructure,  the  portion 
completed  by  the  Bureau  of  Reclamation,  pro- 
vides a  completed  foundation  for  a  2-unit 
hydroelectric  plant.  The  entire  foundation 
rests  upon  a  group  of  50-foot  timber  piling 
with  a  varied  spacing  of  from  3  to  4  feet  in 
both   directions.     The   tops  of  the   piling  ex- 
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tended  above  the  grade  of  the  excavation  and 
a  reverse  filter  was  constructed  around  the 
piling,  and  over  the  entire  area  under  the 
powerhouse.  The  reverse  filter  consisted  of 
several  layers  of  graduated  sand  and  gravel 
for  a  total  depth  of  3  feet  and  6  inches.  A  12- 
inch  layer  of  fine  sand  was  first  placed  on  the 
subgrade  of  the  excavation,  then  followed  by 
6-inch  alternated  layers  of  pea  and  1-inch 
gravel  and  a  final  18-inch  layer  of  1 '/_>-inch 
gravel. 

Embedded  in  the  coarser  gravel  is  a  drain 
age  system  composed  of  6-  and  8-inch  diameter 
cast-iron  pipe.  Tbe  pipe  was  installed  with 
open  joints  and  the  two  sizes  were  alternated. 
This  collecting  system  feeds  to  C-inch  pipe 
lines  that  discharge  through  outlets  on  tbe 
downstream  side  of  the  powerhouse  and  into 
drainage  wells  located  on  the  outside  of  tbe 
spillway  walls.  To  hold  the  top  surface  of  the 
filter  to  a  firm  subgrade  for  tbe  placing  of  con- 
crete and  to  prevent  the  leakage  of  mortar 
into  the  filter,  the  entire  filter  was  covered 
with  1  inch  of  gunite. 

A  heavily  reinforced  concrete  slab  varying 
from  3  to  11  feet  in  thickness  was  placed  on 
top  of  tbe  piling  with  piles  embedded  in  tbe 
concrete  9  incbes  for  Drops  2,  3,  and  5,  and  2 
feet  for  Drop  4.  On  top  of  this  slab  were  con- 
structed tbe  substructure  portions  of  the  walls 
of  tbe  powerhouse  and  tbe  outlet  sections  of 
the  draft  tubes.  Tbe  walls  were  completed 
to  an  elevation  well  above  tbe  water  surface  in 
the  canal  downstream  from  each  drop.  Open- 
ings were  left  in  tbe  center  of  each  unit  tor 
the  future  installation  of  steel  draft  tube 
liners.  In  these  recesses  anchor  bolts  and 
supports  are  provided  to  facilitate  installs 
tion.  Cast-iron  drainage  pipe  and  electric  con- 
duits are  embedded  in  the  substructure  for  the 
future  power  plant. 

On  all  portions  of  the  substructure  that  will 
be  added  to  iu  the  future,  and  where  the  junc- 
tion of  the  two  stages  of  construction  will  be 
subject  to  water  pressure,  stainless  metal 
water  seals  have  been  provided  to  increase 
the  water! ightness  of  the  future  construction 
joint.  Reinforcing  steel  dowels  have  been  left 
protruding  sufficiently  to  tic  into  future  con- 
struction. At  the  outlet  of  the  six  draft  tubes, 
steel  guides  and  bronze  seals  have  been  in- 
stalled for  the  operation  of  bulkhead  gates 
that  will  be  used  to  seal  the  draft  tubes  and 
permit  dewatering  for  future  construction 
purposes,  and  for  maintenance. 

The  intake  flume  when  completed  will  serve 
as  a  forebay  and  penstocks  for  the  completed 
powerhouse.  Only  sufficient  work  has  been 
completed  by  the  Government  on  this  part  of 
the  structure  to  permit  tbe  flow  of  water 
through  the  spillways.  At  Drops  2,  3,  and  4, 
the  foundation  for  the  flumes  consisted  of  a 
heavily  reinforced  concrete  slab  that  varied 
in  thickness  from  18  inches  at  the  upstream 
end  to  36  inches  at  the  powerhouse  foundation. 
The  slab  was  placed  on  natural  ground  and 
upon  thoroughly  compacted  backfill  that  was 
placed  after  the  completion  of  the  powerhouse 
foundation.     A  reverse  filter  was  provided  for 
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Power  Drop  No.  3.  Inlet  of  drop  and  gate  structure 


- '-    -      Jj  - 
Power  Drop  No.  4.  First  stage  construction  completed 

Power  Drop  No.  5.  Showing  excavating,  pile  driving,  and  well-point  system 
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under  the  slab  adjacent  to  the  powerhouse 
foundation,  thai  extends  the  entire  width  of 
the  flume.  Drainage  pipe  was  embedded  in 
the  filter,  similar  to  thai  under  the  power- 
house foundation,  and  discharge  is  made  into 
the  spillway  channel. 

The  less  stable  ground  conditions  at  Drop 
No.  5  required  a  foundation  of  design  differing 
from  those  provided  at  other  drops.  A  double 
slab  rests  upon  the  piling,  the  two  slabs  being 
separated  by  cross  walls,  forming  a  cellular- 
constructed  single  slab.  Before  the  top  slab 
was  placed,  the  cells  were  filled  with  com- 
pacted material  obtained  from  excavation. 

On  lop  of  the  foundation  slabs,  the  outside 
walls  of  the  flume,  which  also  constitute  one 
side  of  Hie  spillway  channel,  were  partially 
completed  to  a  height  sufficient  to  permit  the 
How  of  water  down  the  Spillway  channels.  In- 
verted keys  and  dowel  reinforcing  steel  were 
provided  for  the  future  construction  of  the 
division  walls  between  the  penstocks  and  trash 
racks. 

Spillway  Channels 

The  spillway  channels  on  each  side  of  the 
structure  ((insist  of  a  chute  and  stilling  pool 
with  capacities  for  7,600,  7.400,  7,100.  and 
4,300  second-feet  for  Drops  2.  :!.  4,  and  5, 
respectively.  The  bottom  slabs  of  the  chan- 
nels are  of  identical  construction  and  are 
a  continuation  of  the  foundation  slabs  of  the 
intake  flume  and  powerhouse  substructure, 
though  in  some  places  these  are  divided  by 
expansion  joints.  The  slopes  of  the  chutes 
and  upper  pari  of  the  stilling  pools  are  •'! :  1. 
This  slope  comes  into  a  vertical  curve  at  the 
bottom  of  Hie  stilling  pool  from  which  the 
hot  loin  slab  slopes  up  to  the  tailrace  anil  out 
lei  sl;il»s  on  various  slopes  for  the  different 
drops,  varying  from  5.88:1  to  9.51:1.  The 
outside  wall  of  each  chute  is  a  cantilevered 
wall  with  a  wide  footing.  The  stilling  pool 
walls  are  buttressed  and  rest  upon  a  slab  that 
is  a  continuation  of  the  sidling  pool  and 
powerhouse  foundation  slabs.  To  aid  in  the 
dissipation  of  energy,  dentated  sills  and  baffle 
piers  are  constructed  at  the  bottom  of  stilling 
pools.  To  protect  the  sills  and  piers  from 
erosion  tbal  might  occur  due  to  high  velocity, 
the  edges  that  are  subjected  to  this  influence 
are  protected  with  structural  steel  plates  and 
angles. 

The  gale  structure  will  control  the  flow  of 
water  through  Hie  drop.  For  Drops  2.  .">.  and 
4,  provision  has  been  made  for  HI  radial  gates, 
and  lor  Drop  5,  8  gales.  The  '_'  gales  at  each 
end  of  the  gate  structure,  control  the  dis- 
charge of  water  into  the  spillway  channels, 
and  have  been  installed  by  the  Government. 
The  remaining  gales  are  for  the  power  plant 
and  will  be  installed  by  the  Imperial  Irriga- 
tion District  when  Hie  generating  machinery 
is  installed.  The  end  gales  are  automatically 
controlled  by  counterweights  and  floats,  the 
elevation  of  (be  gales  being  determined  by 
the  elevation  of  Hie  water  in  the  final  well, 
which  is  established  by  an  adjustable  weir; 
the   other    gates    are    operated    by    electrical 


hoists.  The  automatic  gates  are  so  arranged 
that  they  call  also  he  operated  mechanically, 
if  necessary. 

The  inlets  to  the  structures  consist  of  a  short 
length  of  concrete-lined  canal  connnected  to  the 
gate  structure  by  a  transition  section.  The 
sides  and  bottoms  are  constructed  in  varied  di 
mensioned  sections  having  expansion  joints 
between  adjacent  sections.  The  expansion 
joints  are  formed  with  rubber  water  stops  ami 
premolded  filler  material  which  prevents  leak- 
age through  the  joint  and  permits  movement 
for  expansion  and  contraction.  The  joints 
were  spaced  at  locations  that  serve  to  prevent 
or  reduce  concrete  cracking  as  much  as  pos- 
sible. To  reduce  seepage  and  to  prevent  the 
piping  effect  of  water  under  the  structure,  a 
cut-off  wall  extends  across  the  full  width  of 
the  structure  at  the  upstream  end  of  the  lined 
canal.  The  cut-off  wall  consists  of  40-foot 
steel  sheet  piling  with  a  6-foot  concrete  cap  on 
toil  that  was  constructed  nionolithieally  with 
the  canal  lining. 

The  outlets  from  the  structures  are  com- 
posed of  tailrace  and  transition  sections.  The 
tailrace,  immediately  below  the  outlet  of  the 
draft  tubes  and  the  stilling  pools  of  Hie  spill- 
way channels,  is  of  rectangular  cross  section 
with  buttressed  vertical  walls  on  the  sides. 
The  bottom  is  paved  with  a  reinforced-concrete 
slab  varying  from  12  to  is  inches  in  thickness. 
Sills  of  5-foot  height  extend  from  the  sides. 
The  transition  section  is  of  construction  simi- 
lar In  that  of  the  upper  transition  with  a  cut- 
off wall  of  Id-foot  steel  sheet  piling  extending 
the  full  width  of  the  structure.  The  sides  and 
bottoms  were  constructed  in  varied  dimen- 
sioned sections  with  expansion  joints  between 
the  adjacent  sections. 

( 'obstruction 

The  construction  was  executed  by  contract 
under  four  schedules,  each  drop  comprising 
one  schedule.  Kids  were  opened  on  February 
15,  1937,  and  contracts  were  awarded  to  the 
lowest  bidders.  The  construction  Work  at 
Drops  2  and  3  was  performed  by  the  Pleasant 
Hasler  Construction  Co..  and  Drops  4  and  5 
were  constructed  by  Frank  J.  Kernan  and 
John  King. 

The  methods  of  construction  for  the  differ- 
ent drops  were  quite  similar,  varying  slightly 
with  the  different  types  of  equipment  of  the 
two  contractors.  The  excavation  for  Drops  2 
and  :i  was  accomplished  with  a  2-yard  drag- 
line and  a  bulldozer.  Drop  4  was  partly  ex- 
cavated with  a  three-fourths-yard  Sauerman 
slack  line  and  the  remainder  was  removed  by 
dump  trucks  which  were  loaded  with  a  small 
dragline.  Drop  5  was  excavated  partly  with 
a  2-yard  dragline  and  finished  with  a  smaller 
machine  dumping   into  dump  trucks. 

The  bottom  of  the  powerhouse  excavation  at 
Drops  4  and  5  was  at  a  considerable  depth 
below  the  natural  water  level,  and  an  exten- 
sive dewatering  system  was  installed  at  both 
structures.  At  Drop  4  it  became  necessary  to 
lower    the    ground-water    elevation    approxi- 


mately 28  feet.  A  system  of  well  points  was 
utilized  and  the  texture  of  the  ground  was 
sufficiently  open  to  permit  the  flow  of  water 
to  the  points  so  that  no  great  difficulty  was 
encountered  in  dewatering.  The  number  of 
points  used  was  varied  to  fit  conditions  as 
construction  progressed  ami  approximately  100 
was  the  average  number  required.  The  head- 
er lines  were  attached  to  three  6-inch  vacuum 
pumps.  By  Hie  use  of  valves  in  the  header 
lines,  the  entire  system  could  be  pumped  by 
either  one,  two,  or  three  pumps.  After  the 
water  bad  been  lowered  to  the  bottom  of  the 
excavation,  the  average  discharge  of  all  the 
pumps  was  450  gallons  per  minute.  Some  of 
the  water  was  diverted  and  used  in  jetting 
operations  upon  foundation  piling.     The  por- 

ti f  the  well-point    system  that  was  under 

the  concrete  foundation  was  left  in  position 
when  the  concrete  was  placed.  Pumping  was 
continued  until  all  construction  was  completed 
to  a  point  above  the  original  ground  water 
elevation  and  then  that  portion  of  the  de- 
watering  system  outside  the  structure  was 
removed. 

The  nature  of  the  terrain  at  Drop  5  was 
such  that  dewatering  operations  were  con- 
ducted in  a  different  manner  from  those  at 
Drop  4.  It  was  necessary  to  lower  the 
ground-water  elevation  36  feet.  A  well-point 
system  somewhat  similar  to  that  used  at 
Drop  4  was  installed,  but  the  porosity  of  the 
silt-laden  sand  was  not  sufficient  to  permit  the 
fiow  of  water  to  the  points  as  quickly  as  was 
required.  Before  the  well  points  would  col- 
lect any  water,  it  was  necessary  to  embed  the 
points  in  coarse  sand  and  fine  gravel  to  over- 
come the  obstruction  presented  by  silt.  To 
speed  u)i  the  dewatering,  open-sump  pumping 
was  resorted  to.  When  the  water  surface  in 
the  excavation  was  lowered  faster  than  the 
ground  water  was  being  lowered  by  the  well 
points,  slides  occurred  on  the  sides  of  the 
excavation  and  wooden  sheeting  was  driven 
at  some  places  to  correct  this  condition. 
When  Hie  excavation  and  pile-driving  was 
completed  and  the  reverse  filter  was  placed, 
water  was  pumped  direct  from  the  reverse 
filler.  By  the  continued  pumping  from  the 
well  points  and  from  the  reverse  filters,  the 
construction  area  was  sufficiently  dewatered  to 
permit  the  placing  of  concrete.  As  soon  as  • 
the  structure  was  completed  above  the  natural 
ground  water  elevation,  the  well  points  were 
pulled  and  pumping  was  continued  from  the 
reverse  filter  only.  The  average  total  pump 
discharge  to  keep  the  construction  area 
dewatered  was  150  gallons  per  minute. 

Rcinfoixt  <l  Concrete  Work 

The  construction  of  the  reinforced  concrete 
portion   of   the   drops   followed   usual   routine 
and    no    unusual   problems    were   encountered 
that  are  not   ordinarily  found  in  heavy  rein- 
forced  concrete   work.     For   the   four   power 
idrops    58,854    cubic    yards    of   concrete   were 
'placed   in   which   there  were  9,349,.~>87  pounds 
i  ( 'ontinued  on  page  52) 
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Umatilla  Farm  Cooperatives 

By  WILLIAM  L.  TEUTSCH,  Assistant  State  County  Agent  Leader,  Oregon  State  College 


THE  most  completely  organized  community 
for  cooperative  marketing  in  the  United  States, 
that  is  how  Oregon  marketing  authorities  re- 
fer to  the  Hermiston  District,  located  in  the 
heart  of  the  Umatilla  Reclamation  project  in 
Umatilla  County,  Oregon.  Eighty  percent  of 
(he  farmers  on  the  project  and  in  the  Hermis- 
ton area  are  members  of  one  or  more  producer- 
owned  and  controlled  cooperative  associations. 
This  record  compares  favorably  with  that 
greatest  of  cooperative  countries,  Denmark. 

The  list  of  cooperative  associations,  sonic  of 
which  have  been  in  existence  for  more  than  1.". 
years,  includes  the  Farm  Bureau  Co-op  which 
handles  feeds,  seeds,  and  fertilizers ;  a  co- 
operative oil  company  which  handles  gasoline 
and  oil :  the  Umatilla  Cooperative  Creamery, 
including  a  cold-storage  locker  department : 
Hermiston  Co-op  Laundry  and  Cannery;  the 
Orange  Cooperative,  devoted  to  merchandising 
•of  hardware  and  farm  machinery;  the  Her- 
miston Mercantile  Cooperative,  groceries ; 
Eastern  Oregon  Turkey  Growers  Association; 
Hermiston  Federal  Farm  Credit  Union;  and 
the  organization  most  recently  formed  under 
the  REA,  the  Umatilla  Electric  Cooperative 
Association.  In  addition,  of  course,  there  is 
the  Umatilla  Reclamation  project  itself,  which 
in  effect  likewise  is  a  cooperative. 

Thus  in  this  rural  community  of  irrigated 
farms  every  major  commodity  produced  finds 
its  outlet  to  market  through  a  producer-owned 
and  controlled  association.  Likewise,  in  sub- 
stantial measure,  the  product  which  farmers 
must  use,  even  including  credit,  can  be  ob- 
tained through  a  producers-owned  association. 
It  is  a  situation  so  unique  in  the  entire  Pa- 
cific Northwest  that  I  sought  the  answer  from 
the  local  pioneers  and  leaders  in  this  coopera- 
tive movement  as  to  why  such  progress  had 
been  made  in  the  Hermiston  area.  A  sum- 
mary of  the  answers  to  this  question,  if  these 
•can  be  summarized,  would  go  like  this: 

"Economic  necessity  forced  us  into  coopera- 
tion in  order  to  remain  here  and  have  for 
•our  families  more  of  the  good  things  of  life, 
with  a  resultant  higher  standard  of  living. 
The  results  are  evident  in  individual  and 
community  betterment." 

One  of  the  early  reclamation  developments, 
the  Umatilla  project  opened  for  settlement  in 
1907,  is  located  on  coarse  sandy-loam  soil  with 
a  low  duty  of  water.  The  characteristic  mis- 
take of  early  agricultural  development  of  too 
small  farm  units  was  evident  here.  As  late 
as  192(1  the  500  farms  in  the  project  averaged 
only  about  25  acres  of  cropland  per  farm. 
The  cooperative  movement,  in  the  opinion  of 
Hermiston  leaders,  lias  enabled  them  to  over- 
come, in  a  substantial  measure,  these  handi- 
caps.    Although   there  are  about  1,000  farms 


in  the  Hermiston  area,  and  only  half  of  them 
on  the  project  proper,  the  impelling  force  and 
leadership  in  this  cooperative  movement  came 
from  the  project  farmers. 

"See  our  local  banker,"  was  the  statement 
which  several  cooperative  leaders  made  to  me. 
"F.  B.  Swayze,  our  local  banker,  has  financed 
and  has  been  intimately  associated  with  most 
of  these  cooperative  efforts.  He  will  be  able 
to  tell  you  to  what  extent  these  organizations 
have  been  financially  successful."  I  sought 
out  Mr.  Swayze,  who,  incidentally,  came  to 
Hermiston  when  it  was  a  sagebrush  flat  in 
1906  and  started  the  first  bank  in  a  humble 
structure  on  the  site  where  the  present  fine 
stone  structure  stands.  This  bank  has  been 
open  every  banking  day  since  that  time  and 
even  did  not  close  its  doors  during  the  bank 
holiday  of  1933. 

"Farmers  in  the  community  have  received 
a  higher  percentage  of  the  consumers'  price 
and  many  services  through  cooperation  which 
they  could  not  otherwise  have  afforded,"  Mr. 
Swayze  told  me.  "I  have  been  interested  in 
and  supported  this  cooperative  development 
purely  as  a  business  proposition.  These  co- 
operatives have  provided  a  way  by  which  we 
have  built  the  community  and  widened  our 
trade  territory." 

The  Farm  Bureau  Cooperative,  which  in  a 
recent  year  did  $117,000  worth  of  business. 
with  approximately  800  active  members,  was 
organized  in  1924  and  incorporated  under  the 
Oregon  cooperative  laws.  This  organization, 
according  to  II.  M.  Sommerer,  present  man- 
ager and  one  of  the  organizers,  grew  out  of 
a  simple  proposition  whereby  farmers  pooled 
their  orders  for  feeds  and  coal.  "The  late 
C.  J.  Herd,  marketing  specialist  for  the  Oregon 
State  College  Extension  Service,  was  a  great 
help  to  us  in  setting  up  our  organization  on 
a  sound  basis,"  Mr.  Sommerer  said. 

Bearing  out  Mr.  Sommerer's  statement,  the 
annual  report  of  the  Umatilla  County  agent 
in  1923  shows  that  this  matter  was  first  dis- 
cussed at  a  meeting  of  dairymen,  at  which 
time  the  county  agent  pointed  out  the  poor 
economic  system  under  which  dairymen  were 
bin  ing  their  feed.  They  were  purchasing  only 
2  or  3  sacks  at  a  time  on  credit,  and  paying 
about  ."»u  percent  higher  prices  than  necessary, 
and  the  dealers  were  not  making  any  money 
either.  That  year,  the  county  agent  report 
shows,  the  Bank  of  Hermiston  and  the  Farm 
Bureau  effected  an  arrangement  for  buying 
in  quantity  for  cash.  Three  hundred  twenty- 
five  tons  of  feed  were  purchased  and  180  tons 
of  coal,  with  a  saving  amounting  to  $2,700. 
That  was  the  forerunner  of  the  present  suc- 
cessful business,  a  concern  which  now  has  a 
net  worth  of  approximately  $50,000. 


Cooperative  Service  Station 

An  important  department  of  this  Farm  Bu- 
reau, recently  added,  is  the  cooperative  service 
station.  It  serves  more  than  500  members, 
selling  gasoline,  oils,  tires,  etc.,  at  going  retail 
prices  and  has  been  able  to  distribute  a  divi- 
dend to  members  amounting  to  approximately 
10  percent. 

The  Umatilla  Cooperative  Creamery,  or- 
ganized on  April  10,  1931,  as  one  of  the  units 
of  the  Interstate  Associated  Creameries,  the 
central  marketing  agency  for  cooperative 
creameries  in  Oregon,  has  been  an  outstanding 
success.  Starting  with  169  members,  the 
association  had  420  members  on  January  1, 
1939.  Pounds  of  butter  manufactured  like- 
wise have  increased  from  371,000  pounds  the 
first  year  to  nearly  600,000  pounds  in  1938, 
with  a  substantial  increase  again  evident  in 
1939.  Going  prices  for  butterfat  have  been 
paid,  plant  improvements  financed,  and  in 
addition  more  than  $26,000  has  been  distrib- 
uted in  dividends  up  to  the  beginning  of  the 
current  year. 

A  cold-storage  food  locker  department,  estab- 
lished in  1933  with  money  loaned  the  cream- 
ery by  other  cooperative  organizations  within 
the  community  provided  400  individual  locker 
boxes,  70  percent  of  which  are  used  by  the 
members.  This  enables  farm  families  in  the 
community  to  grow  their  own  fresh  meat, 
fruit,  vegetable  supplies,  store  them  away  in 
these  frozen  food  lockers,  and  have  them 
available  at  any  time  of  the  year.  It  is  an- 
other service  provided  at  minimum  cost  which 
has  helped  to  raise  standards  of  living. 

M.  G.  Hedwall  is  manager,  under  whose 
direction  the  creamery  has  broadened  its 
service  to  the  community.  One  of  the  most 
interesting  cooperative  enterprises  of  the  i 
community  is  the  cooperative  laundry  and 
cannery.  Doing  the  family  washing  was 
pretty  much  a  matter  of  drudgery  on  these1 
small  irrigated  farms.  With  summer  temper- 
atures ranging  up  to  110°,  it  was  no  fun  to  I 
handle  boilers  full  of  hot  water  on  scorching 
kitchen  stoves.  The  idea  originated  with  the 
Farm  Bureau  Co-op.  While  organized  and 
maintained  as  a  separate  unit  with  its  own 
manager,  cash  for  financing  the  enterprise 
was  provided  by  the  Farm  Bureau  Co-op. 
Starting  witli  one  washing  machine  in  1931, 
six  machines  are  now  owned  and  provide 
modern  laundry  facilities  to  175  families  in 
the  community.  These  machines  are  allotted 
out  in  2-hour  periods,  the  charge  for  which 
is  35  cents.  Practically  every  period  of  every 
working  day  in  the  week  is  utilized.  Hot 
water  is  provided  through  steam  obtained 
from    the   Cooperative  Creamery,   located   di- 
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Home  of  the  farm  co-op  which  serves  800  members 


The  modern  killing  and  dressing  plant  of  the 
Eastern  Oregon  Turkey  Growers  Association 


redly  across  the  street.  Mrs.  Baxter  Hutch 
ison  is  reported  to  have  been  the  originator 
of  this  idea  which  took  root  immediately 
with  oilier  members  of  the  Farm  Bureau 
Cooperative. 

As  the  Cooperative  Laundry  became  suc- 
cessful, another  family  need  was  facilities 
to  can  various  food  products  produced  on 
the  farm.  Canning  equipment  was  obtained 
and  added  as  a  part  of  the  laundry.  The 
use  of  the  community  cannery  is  scheduled 
in  a  manner  similar  to  the  laundry.  Certain 
days  are  designated  for  packing  asparagus, 
tomatoes,  corn,  and  other  products.  Last 
year  this  community  cannery  was  used  by 
more  than  .".lilt  different  patrons  and  the  pack 
totaled  68,836  cans.  The  greater  portion  of 
this  pack  is  for  home  use.  but  a  good  market 
has  been  developed  for  canned  goods  in  excess 
of  home  requirements. 

"What  effect  is  the  fact  that  you  now  have 
electricity  on  most  of  the  farms  having  on 
the  volume  of  business  which  the  laundry  is 
doing?"  I  asked  Alfred  Sisson,  manager  of  the 
plant,  one  Sunday  morning  as  he  explained 
its  operation  to  me.  "It  is,  of  course,  having 
some  effect,"  he  replied,  "but  not  as  much  as 
you  would  think.  Last  year  we  had  L'tld 
regular  users  of  the  laundry,  and  this  year  I 
estimate  we  will  have  about  175.  In  fact, 
I  still  have  a  real  problem  of  scheduling 
machines  for  use  of  patrons.*' 

Starting  on  borrowed  money,  and  operating 
on  the  basis  of  a  service-fee  charge,  the  asso- 
ciation now  has  a  net  worth  of  $3,384.  Finan- 
cially successful,  of  course,  but  its  major  con 
tribution  has  been  its  social  value  as  much 
of  the  drudgery  of  the  individual  family  wash- 
ing and  canning  processes  has  been  eliminated 
With  this  convenience. 

The  Eastern  Oregon  Turkey  Growers'  Asso- 
ciation, of  which  John  Jendrzejewski  is  presi- 
dent, which  markets  80  percent  of  the  turkeys 
produced  in  the  area,  is  another  outstanding 
example  of  successful  cooperation.  It  is  a 
unit  of  the  Oregon  Turkey  Cooperatives,  Inc., 
and  markets  its  birds  through  the  North- 
western Turkey  Growers'  Association,  central 


mm  : 


Henry  Ott,  an  outstanding  cooperative 
leader  of  the  district 


John  Jendrzejewski 
president  of  turkey  growers 


marketing  agency,  with  main  offices  at  Salt 
Lake  <'ity,  Utah.  Harold  Rankin,  manager, 
showed  me  through  the  new  modern  killing- 
plant  which  this  association  has  just  com- 
pleted and  through  which  the  1939-40  turkey 
crop  was  handled.  Capable  of  killing,  dress- 
ing, and  cooling  out  a  carload  of  turkeys  daily, 
the  plant  is  one  of  the  most  up-to-date  to  be 
found  anywhere  in  the  Pacific  Northwest. 
This  association  was  organized  in  1930  and 
the  first  year  handled  8,000  turkeys  for  local 
growers.  "Membership  now  numbers  120,  and 
the  association  will  pack  out  during  the  1939-40 
marketing  period  approximately  50,000  birds. 
It  has  been  a  leading  force  in  developing  the 
turkey  industry  and  in  improving  quality. 

The  most  recent  cooperative'  effort  was  the 
organization  of  the  Umatilla  Electric  Coop- 
erative Association,  formed  to  take  advantage 
of  the  opportunity  to  bring  electricity  to  hun- 
dreds of  farms  for  the  first  time  under  the 
provisions  of  the  Rural  Electrification  Admin- 
istration. On  July  Pi.  1938,  136  miles  of 
rural  power  lines  were  energized,  bringing 
service  to  381  users.  By  July  of  VX',\),  the 
number  of  users  had  increased  to  495  and  the 
miles  of  lines  energized  to  l.r>7.  with  two  or 
three  extensions  in  the  process  of  construction, 
indicating  that  this  cooperative,  too,  is  experi- 
encing the  customary  growth.  E.  D.  Martin, 
manager  of  the  Umatilla  project,  is  president 
of  this  association.  Thus  another  coopera- 
tive effort  brings  to  rural  homes  at  nominal 
cost  electricity,  an  essential  to  the  most  sat 
isfying  standards  of  rural  life. 

Since  January  1,  1926,  when  funds  were 
provided  by  the  Federal  Reclamation  Service, 
the  Extension  Service  has  maintained  an  as- 
sistant county  agent  with  headquarters  at 
Hermiston.  While  the  Federal  Reclamation 
contribution  was  discontinued  in  1934,  an  as- 
sistant county  agent  has  been  maintained  as. 
a  regular  part  of  the  county  extension  staff 
in  Umatilla  County.  In  all  this  cooperative 
effort,  the  Umatilla  County  agent,  the  assist- 
ant county  agent,  and  the  extension  specialist 
in  marketing  worked  closely  with  local  people 
in   bringing  aboul    these   sound   developments. 
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Always  the  policy  has  i n  to  start  slowly  on 

a  sound  basis,  building  on  a  modest  start 
within  a  sound  financial  structure.  The  In- 
land Cooperative,  a  successor  to  the  Grange 
Cooperative,  organized  in  May  1939,  handles 
hardware  and  fuel,  with  all  slock  paid  for  in 
cash.  It  lias  a  net  worth  of  $5,000  and  ren- 
ders service  to  several  hundred  members. 
Likewise  the  Hermiston  Mercantile  Co.  co- 
operative, strictly  of  the  consumer  type  han- 
dling groceries  and  similar  commodities  for 
members,  has  operated  since  1934  and  does 
an  annual  business  of  approximately  $30,000 
in  this  highly  competitive  Meld. 

The  leaders  and  their  neighbors,  through 
their  support,  have  guided  this  cooperative 
movement  on  the  Umatilla  project  and  in  the 
territory  adjacent  to  it.  It  is  the  most  unique 
and  extensive  in  its  service  to  farm  families 
that  can  perhaps  be  found  in  any  community 
in  the  United  States. 

Progress  at  Green  Mountain  Dam 

CONSTRUCTION  work  on  the  Green  Moun- 
tain Dam,  unit  of  the  Colorado  Big  Thompson 
project  located  on  the  Blue  River  16  miles 
southeast  of  Kremmling,  Colo.,  is  slightly 
ahead  of  schedule. 

The  temporary  cofferdam  was  completed  to 
sufficient  height  and  the  river  diverted 
through  the  diversion  channel  on  December 
13,  1939  (see  attached  photograph).  The  di- 
version of  the  river  marks  the  completion  of 
an  inlet  approach  channel,  an  18-foot  circular 
diversion  tunnel,  a  15|.J-foo|  circular  inlet 
shaft  (along  with  foundation  for  the  trash 
rack),  a  gate  chamber  (to  accommodate  two 
102-inch  ring-sealed  gates),  a  20-foot  diameter 
gate  hoist  shaft,  a  15-foot  9-inch  by  23-foot 
3-inch  modified  horseshoe  outlet  tunnel  (to 
accommodate  two  102-inch  diameter  plate-steel 
penstocks,  and  an  outlet  channel  (to  be  back 
filled  after  completion  of  the  power  plant  I. 

The  minimum  thickness  of  the  circular  tun- 
nel concrete  lining  is  18  inches  and  that  of 
the  horseshoe  section  is  1M  inches.  The  thick- 
ness of  (lie  concrete  lining  of  the  inlet  shaft  is 
18  to  21  inches.  The  lining  of  the  gate  hoists 
shaft  is  18  to  30  inches.  The  tunnel  is  1,575 
feel  long;  in  addition  there  is  177  feet  of  lined 
channel  and  the  lining  was  reinforced  wher- 
ever the  character  of  the  rock  through  which 
it  was  excavated  was  poor.  The  diversion 
discharge,  with  15  feel  free  board  on  the  cof- 
ferdam, is  1(1,(10(1  second-feel — approximately 
twice  the  recorded  discharge. 

The  concrete  gale  plug  will  be  placed  in  the 
diversion  tunnel  just  upstream  from  the  inlet 
shaft  previous  to  placing  the  gates  and  pen- 
stocks. 

The  work  on  Hie  dam  proper  is  about  2(3 
percent  complete  and  (he  contractor  expects  to 
continue  with  stripping  of  the  fight  abutment, 
river  bed,  and  left  abutment  through  the  win- 
ter months.  The  contract  calls  for  comple- 
tion of  the  structure  in  May  1943. 

Work  is  being  performed  by  the  Warner 
''oust ruction  Co.,  of  Chicago,  111. 


Power  Drops 

i  Continued  from  page  }S  i 

of  reinforcing  steel.  The  construction  of 
forms  for  concrete  consisted  of  ply-wood 
panels  made  up  in  sizes  for  easy  handling. 
The  l'leasant-Ilasler  Construction  Co.  used  a 
standard  panel  of  •_•  by  (i  feet,  and  Kernan  and 
King  used  larger  panels,  varying  the  size  and 
shape  to  lit  the  special  requirements  of  the 
work.  The  forms  were  supported  by  the 
usual  method  of  walers  and  tie  rods  with 
"she  bolts."  The  ends  of  the  rods  were  not 
installed  closer  than  2  inches  of  the  surface  of 
i  be  concrete. 

All  concrete  was  mixed  at  stationary  mixing 
and  batching  plants  located  near  each  drop. 
One-yard  mixers  were  used  and  the  concrete 
was  conveyed  from  the  mixers  in  one-quarter 
yard,  pneumatic-tired  buggies  over  temporary 
runways.  At  Drop  4.  the  contractor  used  a 
small  pumpcrete  machine  for  isolated  pours 
that  would  have  been  difficult  to  reach  with 
buggies.  Little  difficulty  was  experienced  in 
maintaining  a  placing  rate  of  25  cubic  yards 
per  hour. 

The  concrete  was  dumped  from  the  buggies 
into  the  forms  through  metal  or  rubber  "ele- 
phant-trunk" chutes.  The  use  of  "elephant- 
trunk"  chutes  was  :i  necessity  in  many  places 
so  that  concrete  could  be  placed  without  exces- 
sive segregation  occurring.  The  mix  was 
thoroughly  worked  by  vibration  with  air- 
powered  internal-type  vibrators  and  by  work- 
men who  puddled  the  concrete  while  wearing 
rubber  boots.  In  places  where  the  width  of 
the  form  did  not  permit  men  to  wade  in   the 


concrete,  long  puddling  sticks  were  used.  All 
concrete  was  water-cured  continuously  for  14 
days  after  placement. 

The  AU-American  Canal  is  located  in  a  re- 
gion with  a  hot  and  dry  climate  where  extreme  ; 
high  temperatures  prevail  during  the  summer 
months.  Temperatures  of  120°  are  not  un- 
usual on  the  desert  during  the  hottest  part  of 
the  summer.  The  specifications  for  the  con- 
struction of  the  drops  provided  that  the  tem- 
perature of  concrete  when  being  placed  should 
not  exceed  90°  F.,  and  that  no  concrete  was 
to  be  placed  during  the  months  of  June,  July, 
August,  ami  September.  By  the  contractors' 
operations  being  limited  during  the  summer 
months  and  by  the  difficulties  of  maintaining 
an  efficient  organization  during  the  hot 
weather,  operations  were  discontinued  during 
the  severest  part  of  the  summer. 

The  Imperial  Irrigation  District  has 
awarded  contracts  for  the  construction  of 
powerhouses  and  the  installation  of  turbines 
and  generators  for  one  unit  at  each  of  Drops 
3  and  4.  These  plants  are  expected  to  lie  com- 
pleted and  ready  for  operation  during  the 
summer  of  19411. 


Ri  vert  on  Has  Record 
Year 


Crop 


BASED  upon  the  local  crop  data,  the  aver- 
age gross  crop  return  for  the  Riverton  project 
during  the  year  1939  was  $22.01  per  acre — the 
highest  average  ever  reported  by  the  project. 
The  second  highest  average  return  was  that 
of  $20.78,  for  the  year  1936.  The  latest  in- 
crease is  attributed  to  better  marketing  and 
to  increased  yields. 


Green  Mountain  Dam 
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NOTES    FOR    CONTRACTORS 


.^  nee  ifi  ca- 

Project 

Bid? 
opened 

Work  or  material 

Low  bidder 

Bid 

Terms 

tion  No. 

Name 

Address 

awarded 

Tucumcari,  N.  Mex 

1939 
Nov.  16 

Conchas  <  anal,  station  0+00  to  sta- 
tion 1342+70;  earthwork,  tunnels, 
and  structures. 

1     ii.  i  lonstruction  Cc.  and 
Griffith  Co. 

San  Francisco,  Calif 

.'.  027.  00 

11140 
Jan.       1 

Minidoka,  Idaho 

Columbia  Basin,  Wash 
Central  Valley,  Calif  . 

do 

Colorado-Big    Thomp- 
son, Colo. 

Central  Valley,  Calif... 

Nov.  27 

Dec,    n 
Dec.    is 

Dec    2* 
lire     27 

Dec.   15 

Turbine,  governor, and  generator  for 
Minidoka  power  plant. 

Rearing  ponds  and  drainage,  sewer- 
and  water  systems  at  Leaven- 
worth station. 

Structural  steel  for  temporary  high- 
way underpass  at  station  4977+ 
13  .'9.  Southern  Pacific  R.  R.  relo- 
cation. 

Construction  of  office  building   a( 
(o.vernmentcampat  Friant  Dam 

Weather-stripping     buildings     and 
residences   at   Estes   Park   head- 
quarters. 

Ties,  joists,  and  spacer  block;;;  lum- 

Ja'nn-Bressi-Bevanda    Con- 
structors.  Inc. 

Brown  and  Root,  Inc  

Bald  win-South  wark  Corpo- 
ration. 

Westinghouse  Electric  and 
Mfg.  Corporation. 

I  'a .  ill  \\  °ren  .  

Virginia  Bridge  Co  ... 

Midstate  Construction  1  !o 

Meal  Metal  Weather  Strip 

1 

Long-Bell  Lumber  Co 

Los  Angeles,  Calif... 

Austin,  Tex    . 
Eddystone,  Pa 

Denver,  Colo 

Seattle,  Wash     

Denver.  Cola 

Fresno,  Calif.. 

Boulder,  Colo 

San  Francisco.  Calif 

?  1.309,  582.00 

3  74.  400.  00 
'  69,720.00 

s  76,420  00 

7,  134  00 

19,  3 19  00 
1.059.00 

1  10,560  90 

1 1 

SSI   

1307-D 

1309-D 

F.  0.  b,  Eddystone,  Pa,, 
and  Rockford,  III. 

F.  0.  b.  Fast  Pittsburgh, 
Pa 

F.  0.  h.  Pollock,  Calif   .. 

Do. 

Jan.      3 

Do 
Do. 

Do.   2 

1311   O  

33390    V   .... 

F.  0.  b.  Coquille,  Oreg  . 

Jan.      6 

1314-D 

Colorado  River,  Tex 

Dee.    12 

W/,0 
Jan        2 

1939 

Steel  reinforcement  bars   (2,600,000 
lbs.). 

240  upper  tracks  for  12-  by   12-foot 
bulkhead  gate  fi  ame?  at  inlet  ends 
of  outlfi  conduits  at  Marshall  Ford 
Dam. 

.     do        

Colorado     Fuel    and    Iron 
1  orporation. 

American  Bridge  Co 

do 

Denver.  Colo    ..   ... 

....do.    

»  10.  150  09 
69  900  00 

31.911.00 

do 

F.   0.   h.    Frianl.   Calif.; 
discount  '2  percent  on 
$0.17  les: 

Do. 
Do. 

Jan.    12 

44431-A 

Parker     Dam     Power, 
Ariz.-<  lalif. 

Dec    27 

\9\0 

2  crawler  cranes.   10-  and    17'  .-ton 
capacity. 

Bay  Citv  Shovels,  Inc  .. 

Bay  City,  Mich 

»  7,  700.  00 
•  12,  000.  00 

Discount  '2  percent 

do 

Jan.    16 
Do. 

1319-D 
1320-D  .... 

Columbia  Basin.  Wash 

....do   .   . 

Rio  Grande.  N.  Mex  - 
Tex. 

Jan.      4 

Jan.      5 
Jan.      2 

1  oil   purifier,   1  filter-paper  drying 
oven,    and    1    portable   dielectric 
test  set  for  Grand  Coulee  p 
plant. 

Structural-steel    framing    for    cold- 
storage  and  heating  plant  at  Lea\ 
enworth  station. 

3  dragline  excavators   (5i.    \'i,   and 
l1  ■_»  cubic  yard 

1  he  1  a   I. aval  Separator  Co. 

YVcndnage]  &  Co 

I, ink-Belt   Speeder   Corpo- 
ration 

Northwest  Engineering  Co 

Chicago,  111 ..  . 

do 

...  do 

do  .. 

«  5,  300.  00 

2,  845. 00 

1  8,  750.  00 
i"  29,800.00 

F.  0.  b.  Odair,  shipping 
points   Poughkeepsie, 
N.  Y.,  Philadelphia, 
Pa.,  and  Newark,  N.  J. 

Jan.    15 
Do. 

1318-D 

F.  0.  b.  Cedar  Rapids. 
Iowa. 

Jan.    19 
Do. 

1315-D 

Shoshone-Heart  Moun- 
tain. Wyo. 

1939 
Dec.   29 

One  7'i-ton,  single-motor,  traveling 
crane  for  installation  in  control 
works  of  Shoshone  Canyon  Con- 
duit. 

Maris  Bros.,  Inc  

Philadelphia.  Pa 

2,  150.00 

Jan.     18 

1316-D 

Boulder.  Canyon,  Ariz.- 
Nev. 

Columbia  Basin,  Wash. 

1940 

Jan.       4 
Jan.      3 

1939 

Aluminum  rolling  doors,  windows, 
and  louvers  for  switch  house  units 
A-l  and  A-2-A-3,  Boulder  power 
plant. 

One  8-by  R-foot  float-operated  radial 
gate  with  service  platform,  float 
and    float-operating    equipment; 
two  5-by  5-foot  and  two  5-by  3-foot 
fi-inch    radial    gates    with    hoist- 
frames  and  motor-operated  hoists. 

Associated  Material  Co 

1  irnamental      Iron 
Works 

Los  Angeles,  Calif  . 

Seattle,  Wash 

Portland.  Oreg 

Long   Island    City, 
N.  Y. 

'  4,  440.  00 

'  4,  750.  00 

'692.00 

s  1.  702.  00 

F.  0.  b.  Oakland,  Calif.; 
discount  1  percent. 

Jan.    17 
Jan.    16 

1  dscount  '  2  percent.   ... 
1  (iscount  1  percent  ... 

1317-D  

Schmitt  Steel  Co..  . 

Jan.     18 

Machinery  Builders,  Inc 

Jan.    19 

1322-D 

13I2-D 

Parker     Dam     Tower, 
Ariz. -Calif. 

Columbia  Basin,  Wash. 

Dec.   29 

1940 
Jan.      2 

1939 

80.000  barrels  of  low-heat  Portland 
cement  in  bulk. 

Eleven  57-inch  motor-operated  but- 
terfly valves  for  the  spillway  sec- 
tion of  Grand  Coulee  Dam. 

Monolith  Portland  Cement 
Co. 

Commercial  Iron  Works 

Los  Angeles,  Calif... 
Portland,  Oreg 

109,600.00 

26,  491.  00 

F.  0.  b.  Monolith,  Calif 

Jan.    19 
Jan.    20 

875 

Shoshone-Heart  Moun- 
tain, Wyo. 

Sept.  11 

1940 
Jan.       2 

19S9 

Earthwork  and  structures,  laterals 
10  to  79,andsublateralsand  cheeks. 

Taggart    Construction    Co. 
and  Charles  M.  Smith.15 

239,  909. 95 

1321    1) 

Central  Valley,  Calif   .. 

110,000  barrels  of  low-heat  Portland 
cement  in  bulk. 

Pacific  Portland  Cement  Co. 

San  Francisco,  Calif. 

147,400.00 

F.  0.  b.  Sacramento 

Jan     23 

1310-D 

Columbia  Basin,  Wash 

Coloradc-Big    Thomp- 
son, Colo. 

Columbia  Basin.  \\  a  b 

Colorado-Big    Thomp- 
son, Colo. 

Dec.   27 

Oct.    12 

1940 

Jan.      s 

Jan       4 

Brass  and  copper  pipe,  bronze,  fit- 
tings, valves  and  appurtenances 
for  iec-prevention  air  system  at 
Grand  Coulee  Dam. 

Construction  of  115-kilovolt  trans- 
mission line,  Greeley  to  Fort  Mor- 
gan, Colo. 

Steel  reinforcement  bars  (7,105,000 
pounds). 

Power  transformers,  switching  equip- 
ment, step-voltage  regulators  and 
lightning  arresters  for  the  Brush, 
Fort  Morgan,  and  Wiggins  sub- 
stations. 

Harnett  Fuel  &  Oil  Co 

Consolidated  Supply  Co 

Crane  O'Fallon  Co 

Denver,  Colo 

Portland,  Oreg 

Denver,  Colo.   

...do 

'  1,  694.  35 

s  2,234.  13 
11  433.40 

12  3,  095.  78 
'3  2,  082.  77 

»  1,  142.  20 
33,  304.  50 

1  23,500  00 

•  1 13,  032.  50 
'  21,372.00 

6  30,686.00 

S  23,  229.  00 

F.  0.  b   '  idair  discount 

1  percent. 

do . ..   .   . 

F.  0.  b.  Odair,  discount 

2  percent. 

do      ....   

F.  0  b.  odair;  discount 

1  percent . 

F.  0.  b.  Odair;  discount 

2  percent. 

K   I.   Pi  idair;  discount 
1 ...   percent    b,    p.    v.; 
shipping  point .  Seattle 
do 

F.  0.  b.  Brush 

F.  0   b.  Fort  Morgan... 
F.  0.  b.  Wiggins . 

Do. 

Jan.    24 
Jan.    22 

do 

Do. 

Consolidated  Supply  Co 

Crane  O'Fallon  Co 

Portland,  Oreg 

Denver,  Colo. 

do 

San  Francisco,  Cfilif 

Pittsburgh.  Pa 

do 

....  do 

Jan.    24 
Jan.    22 

L292  1). 

B-3S088-A... 

SS 

Larson  Construction  Co.". 
Bethlehem  Steel  Co 

Pennsylvania    Transformer 
Co 

do 

...     do 

1939 
Dec.    11 

1940 
Jan.    30 

]>.. 

1 )  . 

Do. 

1  in 

Schedule  1.  *  Schedules  1  and  2. 

;  Schedules  2,  3,  and  4.        i  Schedule  3 
1  Schedule  5.  »  Schedule  2. 


Item    1 

Item  2. 

Items  1,  2,  and  3. 


'"  Items  2  and 
11  Item  3. 
intern  4. 


"  Item  5.  15  Originally  awarded  to  the  Bushman  Construction  Co.  of  St.  Joseph.  Mo., 

11  Item  7.  who  was  allowed  to  withdraw. 

16  Low  bidder  was  Frank  L.  Zybach,  who  refused  to  execute  a  contract. 
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Combine  Business  with  Pleasure  in  Tree- 
Planting  on  the  Farm 


By  ROBERT  B.  BALCOM 


MANY  fanners  on  reclamation  projects  con- 
sider trees  a  nuisance  and  give  little  thought 
tn  what  trees  can  do  for  them.  Tree  planting 
can  lie  made  both  a  pleasure  and  a  good  busi- 
ness proposition.  If  properly  placed,  trees 
will  do  a  double  duty  on  tbe  farm- -protect  and 
beautify. 

What  can  trees  do  for  tbe  farm'.'  They  will 
protect  crop  land  from  erosion,  shelter  or- 
chards and  gardens,  reduce  costs  in  feed  lots, 
beautify  and  shade  the  home  grounds,  keep 
tbe  borne  and  other  buildings  warmer  in  win- 
ter and  cooler  in  summer,  supply  lumber  and 
fuel,  protect  wildlife,  and  help  to  create  tbe 
intangible  something  that  makes  a  house  a 
home  and  living  a  pleasure. 

Trees  are  needed  for  protection  of  crop  land 
much  more  in  some  sections  of  the  country 
(ban  in  others.  Where  Hie  soil  is  light  and 
sandy  and  the  area  is  subject  to  strong  winds. 
trees  perforin  the  greatest  usefulness.  Soil  of 
Ibis  type,  although  it  may  be  fertile  and  ca- 
pable of  producing  good  crops,  in  tbe  more 
exposed  areas  often  will  not  lie  still  long 
enough  to  mature  a  crop.  Tbe  line  sharp  par- 
ticles of  sand,  driven  against  tender  new 
plants,  act  like  a  sand-blasting  machine,  cut- 
ting off  the  young  plants  or  stunting  their 
growth.  Crops  are  completely  blown  out  or 
are  covered  up  by  tbe  blowing  soil.  Seeds  are 
uncovered  or  are  covered  so  deeply  tbe  new 
shoots    cannot     reach    the    surface.      Both    of 


these  conditions  may  occur  in  the  same  field. 

When  this  transferring  of  top  soil  takes 
place,  it  leaves  "blow  outs"  and  mounds  on 
the  surface.  Much  work  i>  then  necessary  to 
put  the  land  in  such  condition  that  irrigation 
will  give  Hie  required  even  penetration  for 
growing  tine  crops.  And  there  is  no  assurance 
tbe  soil  will  remain  stable.  In  addition,  the 
fertile  top  soil  blown  into  ditches  or  waste 
areas  not  only  makes  additional  work  for  a 
fanner  in  keeping  bis  ditches  clean  but  may 
mean  the  total  loss  of  the  best  soil  on  the 
farm.  Even  on  tbe  heavier  types  of  soil,  dust 
can  lie  seen  blowing  from  a  plowed  field  in  a 
high  wind,  taking  tbe  best  soil  from  the  farm 
unit. 

Will  trees  prevent  all  this?  We  cannot 
say  that  trees  are  the  panacea  for  nil  the 
harm  that  may  be  caused  by  winds  on  sandy 
lands,  but  with  their  use  many  of  the  ill  effects 
can  be  overcome.  Tests  indicate  that  a  tree 
belt  gives  protection  for  a  distance  about  20 
times  its  height  and  some  shelter  for  a  greater 
distance.  Trees,  to  be  effective  as  a  wind- 
break, should  be  planted  to  supply  protection 
from  the  prevailing  winds.  Where  the  pre- 
vailing winds  are  from  the  north  and  west, 
windbreaks  should  he  planted  along  the  north 
and  west  of  exposed  fields.  In  areas  subject 
to  hot  drying  winds  from  the  south,  it  is  de- 
sirable to  have  a  licit  of  trees  on  the  south 
edge  of  the  fields. 


This  bleak,  farmhouse  needs  the  protection  of  trees  and  shrubs 


A  windbreak  for  protecting  cropland  should 
consist  of  three  or  more  rows,  planted  in  stair- 
step fashion.  If  many  rows  can  be  planted, 
tall  varieties  should  be  placed  in  the  center 
and  smaller  bushy  types,  on  each  side.  When 
circumstances  limit  the  break  to  three  or  four 
rows,  the  small  trees  should  be  on  either  the 
outside  or  inside.  .Most  of  the  taller  kinds 
of  trees  eventually  lose  their  lower  lbubs. 
through  self-pruning,  because  of  the  close  spac- 
ing necessary  in  a  windbreak.  Rows  of  bushy 
species  should  be  placed  closer,  thus  prevent- 
ing undercurrents  from  coining  through. 
Trees  should  be  spaced  farther  apart  on  dry 
than  on  irrigated  land.  Under  irrigation,  the 
rows  should  be  spaced  8  to  12  feet  apart.  The 
trees  which  ultimately  will  grow  larger  should 
lie  placed  8  to  l'J  feet  apart  in  tbe  row.  but  if 
of  the  shrub  type,  the  trees  should  lie  4  to  6 
feet  apart  in  tbe  row. 

Along  witli  winbreaks  other  good  conserva- 
tion practices  should  be  employed,  such  as 
strip  farming  and  deep  listing  of  fall-plowed 
fields  at  right  angles  to  the  prevailing  winds. 
These  extra  precautions  should  be  taken  in 
any  event  until  the  trees  have  made  sufficient 
growth  to  break  the  wind. 

Plant  Native  Trees 

The  early  discouragement  encountered  by 
farmers  in  tree  planting  was  perhaps  in  part 
the  result  of  selecting  the  wrong  kind  of  trees. 
If  possible,  native  trees  or  species  that  have 
been  tried  locally  and  found  to  lie  hardy  should 
be  planted:  trees  grown  locally  tire  usually 
better  because  they  are  acclimated.  Trees 
grown  from  seed  gathered  in  or  around  the 
project  should  be  equally  successful.  Usually 
the  county  agricultural  agent  can  supply  a  list 
of  trees  suitable  for  planting  in  each  locality. 
The  kind  of  tree  to  use  depends  on  the  annual 
rainfall  or  amount  of  irrigation  water  avail- 
abb',  types  of  soil,  and  the  location  and  pur- 
pose of  tbe  trees.  In  the  Great  Plains  States, 
any  of  the  following  deciduous  trees  (trees 
that  shed  their  leaves  each  fall)  can  be  used 
for  tbe  taller  types — American  elm.  hackberry, 
honey  locust  (thornless  variety  preferred  I. 
Cottonwood  (where  plenty  of  water  is  avail- 
able), and  green  ash.  The  Cottonwood,  while 
fast  growing,  is  short  lived  at  best,  it  is  some- 
times used  to  good  advantage  as  a  nurse  tree, 
giving  quick  protection  to  the  field  and  the 
slower  growing,  long-lived  trees  planted  ad- 
jacent to  it  in  tbe  belt.     For  a  shrub  row  use 

Chinese     elm.     Russian     olive,     mulberry,     wild 
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plum,  and  chokecherry.     If  any  of  the  three 

latter  arc  planted,  they  will  give  fruit  as  well 
as  protection. 

The  most  important  type  tree  for  any  wind- 
break is  the  evergreen.  In  areas  where 
drought-resistant  species  are  needed,  perhaps 
the  two.  best  are  the  red  cedar  and  ponderosa 
pine  (sometimes  called  western  yellow  or  bull 
pine).  To  some  people  the  name  evergreen 
applies  to  a  definite  tree  as  the  pine,  fir,  or 
spruce.  Actually,  it  defines  a  group  of  trees 
which,  as  the  name  implies,  retain  their  leaves 
or  needles  winter  and  summer:  they  are  "ever 
green."  Every  field  windbreak  should  have 
at  least  one  row  of  evergreens  and  homestead 
windbreaks  should  have  two  or  mere 

The  transplanting  and  care  of  the  narrow- 
leaf  evergreen  type  of  tree  is  generally  less 
understood  than  that  of  the  broadleaf  de- 
ciduous variety.  As  a  result  there  have  been 
more  failures  with  evergreens  and  subse- 
quently fewer  planted.  However,  no  failures 
should  result  if  it  is  remembered  that  the  sap 
in  evergreens  is  a  resinous  fluid  which  hardens 
readily  in  the  roots  when  they  are  exposed  to 
the  air.  causing  "stoppage  of  the  arteries"  and 
that  care  to  avoid  such  exposure  must  be  taken 
when  balling  evergreens  for  transplanting. 
Balling  is  accomplished  by  digging  a  trench 
around  the  tree  and  wrapping  burlap  around 
the  piece  of  earth  encasing  the  roots.  This 
burlap  is  particularity  necessary  if  the  soil  is 
sandy  and  difficult  to  keep  from  falling  off  the 
roofs,  or  if  the  tree  is  to  lie  shipped  or  hauled 
any  distance.  Seedlings  are  sometimes  trans- 
planted without  balling,  but  the  roots  must  be 
protected  by  wet  burlap.  Trees  transpire  or 
give  out  moisture  through  their  leaves.  As 
evergreens  retain  their  leaves  throughout  the 
year,  they  are  really  never  completely  dor 
mant.  For  this  reason,  new  plantings  should 
be  protected  from  wind  and  sun  at  any  season 
of  the  year.  Burlap  can  be  staked  around 
them,  or  for  seedlings,  shinnies  can  he  placed 
around  them,  in  much  the  same  manner  that 
young  tomato  plants  are  protected. 

other  Windbreak  Advantages 

Trees  can  assist  in  the  conservation  of 
moisture  by  preventing  snow  from  being  blown 
off  the  fields.  It  is  a  too  familiar  sight  to  see 
land  swept  hare  of  snow.  If  the  land  is  un- 
protected by  a  windbreak  the  falling  snow  is 
blown  into  ditches  and  behind  banks,  where 
no  good  can  be  derived  from  if.  Evergreen 
trees  in  a  windbreak  are  best  to  stop  this  loss 
but  even  several  rows  of  bare-limbed,  broad- 
leaf  trees  will  check  the  wind  enough  to  let 
much  of  the  snow  lie  where  it  falls.  When  the 
snow  is  kept  on  the  fields  the  accumulated 
moisture  may  eliminate  the  necessity  of  "ir- 
rigating up"  the  clops. 

In  some  sections,  orchards,  small  fruits,  and 
gardens  are  greatly  benefited  if  protected  by 
windbreaks.  Many  farms,  where  orchards 
were  once  considered  impractical,  are  now 
raising   good   fruit   for   home   consumption    in 


Young  trees  and  shrubs  planted  around  this  home 
will  pay  big  dividends  in  protection  in  a  few  years 


the  shelter  of  trees.  Too  many  farmers  go 
without  fruit,  when  perhaps  a  windbreak 
would  solve  their  problem.  It  does  not  take 
a  very  large  orchard  with  a  patch  of  rasp- 
berries or  other  small  fruit,  to  produce  all 
the  fruit  a  family  will  care  to  eat  fresh  and 
preserve  for  winter  use.  with  some  left  to 
sell  as  a  cash  crop. 

The  same  type  of  trees,  as  used  to  shield 
the  orchard  and  garden,  with  perhaps  a  higher 
proportion  of  evergreens,  should  also  be  used 
as  a  windbreak  for  the  home,  feed  lots,  and 
barns.  They  should  he  placed  in  an  L  form 
to  give  protection  along  the  sides  where  the 
prevailing  winds  strike.  As  in  the  fields,  trees 
around  a  house  give  protection  in  winter  as 
well  as  summer.  The  home  can  he  kept  warm 
in  the  winter  with  less  fuel,  and  coo]  in  the 
summer.      Animals  in  barns  and  feed  lots  will 


he  more  comfortable  and  require  less  attention. 
Tests  have  proved  that  less  feed  is  required 
to  make  the  same  weight  gain  for  young  stock 
where  feed  lots  are  protected.  This  means 
more  profit  to  the  fanner.  Most  anyone  will 
exert  himself  to  obtain  personal  comfort.  If 
a  home  windbreak  is  planted  for  this  reason 
alone,  it  will  repay  the  farmer  well  for  his 
trouble  in  the  added  comfort  derived  while 
doing  chores  in  the  winter.  It  is  almost  the 
same  as  going  indoors  to  step  behind  a  good 
evergreen  windbreak  when  a  stiff  cold  north 
wind  is  blowing. 

The  ways  of  using  trees,  already  stated, 
should  he  sufficient  to  create  an  interest  in 
a  tree-planting  program  on  every  farm  with- 
out elaborating  on  still  other  benefits  derived. 
However,  one  actual  return  that  can  he 
measured   in  dollars  and  cents  should  he  mon- 


Trees  and  shrubs  are  helping  to  protect  and  beautify  this  farm  home 
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tioned.  Every  farmer  needs  wood  for  various 
purposes  fence  posts,  poles,  lumbar,  and  fuel. 
These  can  be  obtained  from  the  windbreaks  as 
they  reach  a  mature  stage.  Through  good 
management  many  farmers  are  able  to  meet 
many  of  their  timber  needs  from  their  own 
farms.  The  windbreak  planted  around  the 
home  and  farm  buildings  may  be  widened  to 
form  a  wood  lot  for  growing  fence  po<t^  and 
fuel  and  lumber.  In  addition,  trees  furnish 
cover  and  food  for  birds,  which  in  turn  repay 
the  farmer  by  eating  millions  of  injurious 
insoi  ts  and   Weed   seeds. 

Making  a   Landscape  Plan 

A  set  of  farm  buildings  without  a  tree  or 
shrub  near  it  presents  a  bleak,  bare,  homeless 
appearance.  Even  when  poorly  placed,  trees 
give    the    feeling    that    someone    lives    on    the 


farm,  and  it  is  much  pleasanter  to  live  in  a 
home  surrounded  by  green  foliage.  The  shel- 
ter, planted  for  protection,  will  form  the 
background  for  the  buildings  and  a  well- 
planned  landscape  program  for  the  rest  of 
the  area  will  complete  the  picture.  A  typical 
planting  arrangement  is  shown  in  the  plan 
accompanying  this  article. 

A  rough  plan  for  landscaping  around  the 
house  can  be  made  by  stepping  off  the  dis- 
tances and  transferring  them  in  a  suitable 
scale  to  a  large  sheet  of  paper.  If  this  is  dune 
it  helps  to  develop  the  area  as  a  whole  and 
prevents  a  hodge-podge  appearance.  All  per- 
manent buildings,  walks,  lanes,  trees,  and 
shrubs  should  be  located  on  the  plan.  A  well- 
planned  home  grounds  usually  contains  three 
distinct  areas  -the  public  area,  the  work  yard, 
and  the  private  area.  The  part  lying  be- 
tween the  public  road  and  the  house  is  con- 


Planting  arrangement  for  a  home  by  Robert  B.  Balcom 
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sidered  the  public  area  and  should  be  planted 
to  give  the  house  a  setting,  keeping  in  mind 
not  to  screen  the  house  from  the  sight  of  pass- 
ersby  or  to  conceal  the  view  of  the  approach 
road  or  walk  from  the  house.  The  public  area 
should  consist  of  a  well-kept  lawn,  a  few  trees, 
and  foundation  planting*  of  shrubs  at  the 
house. 

The  trees  near  a  house  may  be  located  to 
draw  attention  away  from  undesirable  por- 
tions of  the  house,  to  shade  windows  from 
morning  or  afternoon  sun,  and  to  make  the 
house  seem  an  attractive  part  of  a  natural 
landscape.  Lawn  trees  are  more  effective  both 
in  service  and  beauty  if  placed  in  groups  rather 
than  in  straight  rows.  They  should  not  be 
planted  too  near  the  house  nor  spaced  too 
close  together.  Tall  shrubs  are  desirable  for 
planting  at  the  corners  of  the  house  and  low- 
growing  bushes  for  planting  under  the  win- 
dows and  around  porches  at  the  entrance.  The 
foundation  of  the  bouse  need  not  be  entirely 
covered.  Three  or  four  of  the  same  variety 
should  be  grouped  together  rather  than  placed 
hit  and  miss  throughout  the  foundation  plant- 
ing. These  can  be  chosen  to  give  a  variety 
to  color  of  blossom  and  foliage  during  each 
season.  Ornamental  cedars,  spruces,  and  pines 
may  be  used  very  effectively  for  lawn  plant- 
ing; they  give  a  touch  of  life  in  winter  after 
the  deciduous  plants  have  lost  their  leaves. 
Trees  can  also  l>e  used  to  screen  out  sheds  and 
barns  or  any  other  undesirable  views  from 
the  house. 

The  workyard  area  usually  is  comprised  of 
a  space  for  getting  in  and  out  of  the  garage, 
a  place  for  turning  around,  and  a  drying  yard. 
The  space  left  in  the  center  of  the  turn-around 
lends  itself  well  to  landscaping.  A  few  trees 
and  shrubs  relieve  the  bare  appearance  and 
form  a  definite  outline  for  the  road.  Clothes- 
linos  do  not  add  to  a  landscape.  For  this 
reason,  they  should  be  screened  away  from 
the  landscaped  areas.  However,  the  drying 
yard  should  be  near  the  door  where  the  heavy 
baskets  of  wet  clothes  are  taken  from  the 
bouse. 

The  private  yard,  aptly  called  the  outdoor 
living  room,  is  a  space  designed  for  the  en- 
joyment of  the  family.  It  is  usually  placed 
to  one  side  or  back  of  the  house  and  is  planted 
to  give  privacy  from  the  highway  and  roads 
leading  to  the  house.  This  area  can  be  any 
size  or  shape  but  offers  better  landscaping  pos- 
sibilities  if  about  twice  as  long  as  it  is  wide. 
The  center  is  left  open  for  lawn  ami  the  edges 
Hanked  with  trees  and  tall  shrubs.  Inside 
of  these  are  smaller  shrubs  skirted  with  peren- 
nial and  annual  flower  beds.  None  of  the 
planting,  except  the  outside  edge,  should  be 
in  rows  unless  it  is  developed  as  a  formal  gar- 
den, and  formal  plantings  do  not  usually  adapt 
themselves  for  farm  use  as  well  as  the  infor- 
mal type.  The  inside  edges  are  irregular.  The 
open  lawn  in  the  center  is  more  useful  and 
effective  if  it  is  not  broken  up  by  walks  or 
odd-shaped  flower  beds,  (hie  end  of  the  out- 
door living  room  may  have  a  lily  pond,  with 
an  arbor  facing  it  on  the  opposite  side.    Rustic 
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seats,  a  bird  but li,  bird  houses,  and  a  sun 
dial  may  be  used  to  good  advantage  but  should 
be  placed  along  the  edges  rather  than  in  the 
center.  Too  many  articles  give  the  area  a 
cluttered  appearance.  If  a  pool  is  used,  it  is 
better  to  build  it  irregular  in  shape  and  lay 
some  rock  in  the  fresh  concrete  to  make  it 
more  natural.  A  rock  garden  using  the  mate- 
rial excavated  from  the  pool  makes  a  good 
addition  if  it  can  be  designed  to  tit  into  the 
surrounding  ground.  A  solitary  pile  of  rock 
without  a  background  is  not  very  attractive 
but  if  the  rocks  can  be  placed  in  natural  posi 
tions  in  the  side  of  a  hill  or  slope,  it  will  look 
less  artificial. 

Developing  a  home  in  this  manner  takes  a 
little  time  and  work  and  perhaps  some  money, 
but  it  pays  a  hundredfold  both  in  satisfac- 
tion and  in  increased  value  of  the  property. 
It  need  not  be  done  all  in  1  year,  but  with 
a  definite  plan  it  can  be  accomplished  in  a 
short  time.  Once  a  start  is  made,  interest 
grows  as  the  results  of  the  work  become  evi- 
dent. The  beys  and  girls  on  the  farm  can 
help  with  (bis  work  and  thus  learn  from  ex- 
perience the  right  way  and  the  proper  places 
to  plant  trees  and  shrubs.  If  the  young  folks 
share  in  making  the  farm  attractive,  as  they 
grow  up,  they  probably  will  he  very  proud 
that  their  community  is  a  pleasant  plaee  in 
which  to  live  and  that  they  have  helped  to 
make  it  so. 

Planting  Stock 

Many  nurseries  now  supply  good  windbreak 
and  ornamental  slock  at  a  very  reasonable 
price.  On  some  of  the  Federal  Reclamation 
projects,  the  Bureau  of  Reclamation  CCC 
camps  have  assisted  in  the  development  of 
nurseries  for  trees  for  wind-erosion  control. 
These  trees  may  be  obtained  also  through 
the  cooperation  of  other  Federal  agencies. 
Under  the  Clark-McNary  Act  the  county 
agricultural  agent  can  obtain  trees  for  the 
farmer  at  cost  of  handling  and  shipping. 
Farmers  can  start  small  nurseries  of  their 
own,  collecting  the  ripe  seeds  and  planting 
them  in  the  proper  season.  It  is  not  difficult 
to  raise  trees  from  seed  if  the  directions  given 
in  bulletins  issued  by  the  Federal  Government 
and  other  public  agencies  are  followed.  The 
county  agricultural  agent  or  the  reclamation 
project  superintendent  may  be  consulted  for 
advice  on  the  best  way  to  secure  trees. 

Often,  too,  native  trees  and  shrubs  for 
landscaping  the  home  grounds  can  be  ob- 
tained for  the  digging  along  streams  and 
coulees.  It  should  be  remembered  that  small 
trees  and  shrubs  are  more  easily  transplanted 
than  larger  ones.  When  digging  out  a  tree. 
take  as  much  of  the  root  system  as  possible. 
J  Some  thinning  out  of  branches  will  be  needed 
in  most  cases  to  compensate  for  the  loss  of 
the  roots  which  it  was  impossible  to  get. 
Nature  lias  balanced  the  amount  of  crown 
to  the  roots  which  supply  it  with  food.  If 
some  of  these  roots  are  lost,  the  remaining 
ones  cannot  properly  supply  the  whole  top. 

Certain    precautions    should    be    observed 


A  good  farm  windbreak  on  fertile,  but  sandy  soil 
Top  soil  or  crops  cannot  blow  away  on  this  field 


when  transplanting  any  tree  or  shrub.  If 
the  slock  is  obtained  from  a  nursery,  it  will 
he  packed  in  wet  moss  or  other  suitable  ma- 
terial. The  package  should  he  opened  as 
soon  as  ii  is  received;  and  if  it  is  impossible 
lo  plant  immediately,  the  tree  should  he 
heeled  iii.  To  lii  el  in.  a  trench  is  dug  with 
one  side  sloping  and  the  soil  moistened.  The 
strings  holding  the  separate  bundles  are  cut 
so  that  the  trees  can  he  spread  out  along  the 
sloped  side  against  the  moist  soil.  The 
trench  is  then  tilled  with  dirt,  covering  the 
trees  so  that  only  the  tips  of  the  branches 
are  showing.  The  soil  is  tamped  down 
firmly  and  thoroughly  wet.  This  prevents 
the  trees  from  drying  out  and  they  can  he 
left  this  way  for  several  days. 

When  planting  any  tree  or  shrub  every  pre- 
caution should  he  taken  to  prevent  the  roots 
from  drying.  Even  a  lew  seconds  of  exposure 
to  sun  or  wind  may  dry  the  tiny  hair  roots 
and  permanently  injure  the  tree.  The  roots 
should  he  kept  wrapped  in  wet  burlap  and 
only  one  tree  removed  at  a  time.  The  hole  is 
dug  deep  enough  lo  admit  all  the  roots  with 
out  cramping  and  to  allow  the  tree  to  set  an 
inch  or  two  deeper  than  in  its  original  loca- 
tion. The  roots  should  be  straightened  out  to 
a  natural  growing  position  and  tamped  i  i 
firmly  with  damp  soil,  to  within  a  few  inclns 
of  the  ground  level.  Water  is  poured  in  and 
allowed  to  seep  away  and  then  an  inch  or  two 
of  dry  dirt  added  to  form  a  mulch  to  prevent 
the  moisture  from  evaporating  and  to  keep 
the  ground  from  baking  and  cracking.  A  de- 
pression should  be  left  around  the  tree  to 
catch  the  rain.  When  planting  evergreens,  the 
burlap  can  be  left  around  the  ball  of  earth, 
if.  after  the  hall  is  tamped  in  firmly,  the  bur- 
lap at  the  top  is  split  and  the  edges  laid  hack, 
leaving  the  top  of  the  hall  open. 

Trees  do  not  do  well  in  sod  or  alfalfa  ground. 
If  it  is  planned  to  start  a  windbreak  along  a 


field  now  in  sod,  the  site  of  the  windbreak 
should  be  plowed  and  left  open  for  a  year 
before  planting  is  done.  If  trees  or  shrubs 
are  to  be  placed  on  the  lawn,  a  circle  should 
he  well  spaded  and  the  grass  roots  picked  out. 
In  most  of  the  northern  Great  Plains  States, 
trees  do  best  when  planted  in  the  spring,  as 
soon  as  the  frost  is  out  of  the  ground  and 
before  the  buds  begin  to  swell.  Trees  like 
any  other  plant  need  water  and  cultivation. 
While  trees  are  small,  windbreaks  should  be 
cared  for  as  any  row  crop;  they  should  lie 
cultivated,  kept  free  from  weeds,  and  irrigated. 
Farmers  are  beginning  to  realize  the  im- 
portant part  trees  can  play  on  their  farms. 
In  the  past  few  years  the  trend  has  been 
toward  more  tree  planting  for  both  protection 
and  beauty.  With  the  knowledge  of  where  to 
get  the  trees,  how  and  when  to  plant  them,  the 
kind  t«>  use,  and  how  to  care  for  them  after 
they  are  planted,  every  farmer  should  consider 
seriously  whether  his  own  property  would  not 
be  improved  by  more  comprehensive  tree 
planting. 


Notice  of  Change  of  Visiting 
Hours  to  the  Boulder  Potter  Plant 

HEREAFTER  the  official  guides  of  the  I',  t- 
rean  of  Reclamation  will  conduct  parties 
to  the  Boulder  power  plant  and  other  points 
of  interest  via  the  elevators  in  Boulder  Dam 
between   the  following  hours: 

October  1  to  May  1:  7 :  45  a.  m.  to  8:15 
p.  m. 

May  1  to  October  1:  7  a.  m.  to  10:  15  p.  m. 

The  first  tour  of  each  day  will  leave  the 
top  of  the  dam  at  the  first  hour  shown  and 
thi'  last  one  at  the  second  hour  shown.  Tours 
ate  spaced  at  from  15-  to  30-minute  intervals, 
and  each  tour  lasts  about  45  minutes. 


The  Reclamation  Era,  February  1940         {  57  } 


Crane  Prairie  Dam  56  Percent  Complete 
at  End  of  1939  Construction  Season 


•  'KANE  PRAIRIE  MAM,  now  under  construc- 
tion on  the  Deschutes  River  iihout  '<()  miles 
upstream  from  Bend,  Oreg.,  was  5G  percent 
complete  at  the  end  of  the  1939  construction 
season.  Abutment  stripping  and  channel  ex- 
cavation were  practically  finished  before  ad- 
verse weather  conditions  halted  work  for  the 
winter  months. 

Vernon  Brothers  of  Boise,  Idaho,  received 
the  contract  for  constructing  the  dam  on  a 
low  bid  of  $98,560  and  began  work  in  late  Au- 
gust 1939.  The  contract  was  later  increased 
to  $103,972  to  include  the  furnishing  of  con- 
crete aggregates,  and  60  days  was  added  to  the 
allowable  time  for  completion.  The  contract 
is  to  be  completed  in  360  days,  or  in  August 
1940.  Because  of  the  late  and  unusually 
mild  fall  season,  the  contractor  has  been  able 
to  go  ahead  rapidly,  and  will  probably  finish 
the  contract  in  less  than  the  allowed  time. 
Practically  all  equipment  used  by  the  con- 
tractor is  new  and  the  construction  program 
has  been  well  planned  and  efficiently  handled. 
( 'rane  Prairie  Dam.  the  construction  of  which 
was  undertaken  to  replace  an  old  temporarj 
structure  built  in  1922,  will  provide  dependable 
storage  for  sevei  il  existing  irrigation  dis- 
tricts. These  districts  have  entered  into  War- 
ren Act  repayment  contracts  with  the  Gov- 
ernment for  the  reconstruction  of  the  dam  to  a 
reservoir  capacity  of  50,000  acre  feet,  and 
for  the  clearing  of  the  reservoir  site,  at  a  cost 
of  approximately  $400,000. 

The  operation  of  the  ("rane  Prairie  Reser- 
voir is  to  lie  coordinated  with  tl peration 


of  the  Wickiup  Reservoir,  now  under  con- 
struction about  15  miles  downstream  for  irri- 
gation of  the  north  unit  of  the  Deschutes  proj- 
ect, so  as  to  provide  maximum  storage  benefits 
for  both  the  new  project  lands  and  the  Warren 
Act  lands  already  under  cultivation.  A  con- 
tract between  the  interested  parties,  which 
includes  the  Central  Oregon  Irrigation  Dis- 
trict, Crook  County  Improvement  District  No. 
1.  Arnold  Irrigation  District,  and  the  Jefferson 
Water  Conservancy  District,  states  that  the 
two  reservoirs  shall  he  filled  simultaneously. 
Crane  Prairie  to  30,000  acre-feet  and  Wickiup 
to  180,000  acre-feet,  and  that  the  next  avail- 
able water  shall  go  to  rill  ('rane  Prairie  to  its 
full  capacity.  Any  shortage  in  the  amount 
of  storage  water  necessary  to  store  180,000 
acre-feet  in  Wickiup  and  30,000  acre-feet  in 
Crane  Prairie  will  he  prorated  between  the 
two  reservoirs  in  the  proportion  that  180,000 
is  to  30,000  acre-feet. 

At  the  ilose  of  the  construction  season 
(December  20)  the  following  progress  on  the 
principal  features  of  work  had  been  accom- 
plished : 


Item 

Quantity 

Complete 

Stripping  .      

Excavation,  common           

Excavation,  ruck 

Earth  fill  (embankment) 

Cubic 

nurds 
19.5110 

12.  3(  hi 

8,260 

1,41111 
1,186 

Percent 
05 
00 
95 

Concrete  (outlet  works  and  fish  screen). 

07 

50 

Wildlife  Restoration  Week  in  Third 
Annual  Meeting 

By  CLELAND  VAN  DRESSER 


THE  forthcoming  March  17-U::  will  he  ob- 
served throughout  the  Nation  as  the  Third 
Annual  Wildlife  Restoration  Week.  This  event 
is  being  sponsored  by  the  National  Wildlife 
Federation,  an  organization  that  seeks  to  di- 
rect the  activities  of  some  36,000  outdoor  and 
conservation-minded  clubs  and  agencies  in 
America. 

For  many  years,  according  to  the  federa- 
tion, conservation  activities  were  scattered; 
there  was  no  unity  of  action,  and  the  cause 
of  the  preservation  of  our  valuable  natural  re- 
sources was  all  but  lost.  In  1936,  the  First 
North  American  Wildlife  Conference  was 
called  in  Washington.  D.  C.  by  Presidential 
proclamation. 


At  that  meeting  and  for  the  first  time  in 
history,  the  conservationists  got  together  and 
ironed  out  their  difficulties.  The  sportsman 
from  Montana  began  to  realize  that  there  were 
difficulties  in  the  East  to  he  overcome,  while 
the  New  Englander  got  a  good,  comprehensive 
idea  of  the  problems  of  other  sections  of 
America. 

Thus  unity  was  horn  and  out  of  the  confer- 
ence came  the  National  Wildlife  Federation. 
Ever  since  that  time  the  t'edt  ration  has  labored 
unceasingly  to  preserve  and  restore  what  is 
left  of  America's  priceless  heritage  of  wildlife. 
Through  its  activities,  the  depredation  of  our 
country's  natural  resources  has  come  to  the 
attention  of  the  public  as  never  before.     Gone 


is  the  false  attitude  of  "We  should  worry — we 
have  plenty  of  land,  forests,  game,  and  fish." 

America  at  last  realizes  that  she  has  in- 
vaded her  hist  frontier  and  that  superabun- 
dance of  natural  resources  is  at  an  end.  If 
we  are  to  have  any  animals  on  the  land,  birds 
in  the  air,  and  fish  in  our  waters,  a  lot  of  things 
must  be  done.  To  that  end  the  federation  has 
sponsored  the  observance  of  National  Wild- 
life Restoration  Week,  which  is  designed  yet 
more  forcefully  to  bring  to  the  attention  of  the 
American  people  the  plight  of  their  wildlife. 

In  this  announcement  the  federation  wishes 
to  express  gratification  to  the  Bureau  of  Rec- 
lamation for  the  work  it  has  done  and  is  doing 
in  increasing  the  migratory  waterfowl  and 
fish  population  through  the  construction  of 
dams  and  reclamation  of  water  areas  through- 
out the  West. 

More  concrete  information  concerning  the  or- 
ganization and  the  part  an  individual  may 
take  in  aiding  the  Nation-wide  work  may  be 
obtained  by  addressing  the  National  Wildlife 
Federation,  Normandy  Building,  Washing- 
ton, D.  C. 

Neiv  Map  Available 

THE  Bureau  of  Reclamation  has  issued  the 
following  maps  which  may  be  obtained  upon 
application  to  the  Bureau,  payment  to  be 
made  in  advance  by  check  or  money  order 
drawn  to  the  Bureau  of  Reclamation.  Postage 
Stamps  Abe  Not  Acceptable. 

No.  39-93  (1939)  Colored;  size  lOVr,  x  191/* 
Gila  irrigation  project.     Price  15  cents. 

No.  39-93A  (1939)  Colored;  size  ID  x  34 
Gila   irrigation  project.     Price  25  cents. 

Meeti)ig  of  Associated  General 
Contractors  of  A  m erica 

THE  Associated  General  Contractors  of  Amer- 
ica held  its  twenty-first  annual  convention  in 
Memphis,  Tenn.,  on  February  5-8.  Addresses 
of  welcome  were  delivered  by  Gov.  Prentice 
Cooper,  of  Tennessee,  and  Mayor  Walter 
Chandler,  of  Memphis.  Addresses  were  also 
delivered  by  Assistant  Secretary  of  War  Louis 
Johnson;  Maj.  Gen.  Julian  L.  Schley,  Chief  oft 
Engineers.  U.  S.  Army;  John  P.  Coyne,  presi- 
dent, Building  and  Construction  Trades  De- 
partment, American  Federation  of  Labor: 
Representative  Wilburn  Cartwright,  of  Okla- 
homa, Chairman  of  the  House  Roads  Commit- 
tee :  W.  E.  Reynolds.  Commissioner,  U.  S.  Pub- 
lic Buildings  Administration;  Representative 
John  J.  Dempsey.  of  New  Mexico;  and  John  C. 
Page,  Commissioner  of  Reclamation. 

Commissioner  Page's  address  on  The  Bu- 
reau of  Reclamation  Construction  Program, 
which  was  delivered  before  the  heavy  and  rail- 
road contractors,  will  be  carried  in  the  March 
issue  of  the  ERA. 

II.  P..  Zachry,  of  Laredo,  Tex.,  was  installed 
as  the  new  president,  and  M.  W.  Watson,  of 
Topeka,  as  the  new  vice  president  to  succeed 
Mr.  Zachry. 
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Colorado-Big    Thompson     Project 

Visited  by  Colorado  Society 

of  En gi iieers 

THE  officers  and  directors  <>f  the  Colorado 
Society  of  Engineers,  all  of  Denver,  wore  the 
guests  of  Porter  J.  Preston,  supervising  engi- 
neer of  the  Colorado-Big  Thompson  project,  at 
Estes  Park,  Colo.,  on  December  17,  1939. 
Those  present  were  F,  C.  Carstarpheu,  con- 
sulting mining  engineer,  president ;  C.  M.  Light- 
burn,  valuation  engineer  of  the  I  >.  &  R.  G.  Rail- 
road, secretary;  and  the  following  directors: 
R.  W.  Lindsay,  chief  engineer.  Mountain 
Stales  Telephone  <  'o.  ;  ( '.  A.  Davis,  chief  engi- 
i r,  Denver  Sanitary  Department  ;  G.  II.  Gar- 
rett, vice  president  and  chief  engineer,  Thomp- 
son Ma  nu  fact  a  ring  Co. ;  S.  O.  Harper,  assistant 
chief  engineer,  Bureau  of  Reclamation;  C.  H. 
Coberly,  consulting  civil  engineer;  Frank  II. 
Prouty,  consulting  civil  and  mechanical  engi- 
neer; and  Ralph  N.  Tracy,  sales  engineer. 
Hardesty  Manufacturing  Co.  Supervising  En- 
gineer Preston  is  vice  president  of  the  society. 
It.  A.  Klein,  senior  engineer.  United  States 
Bureau  of  Public  Roads,  director,  and  Kath- 
erine  P.  Wagner,  executive  secretary,  were 
the  two  absent   members. 

The  wives  of  the  officers  and  directors  were 
served  dinner  by  the  wives  of  local  member--  of 
the  society  at  the  home  of  .Mrs.  Preston. 
After   the   dinner   served    the   officers   at    the 

Hupp  Hotel  at  Estes  Park,  and  tin e  served 

the  ladies  at  the  home  of  Mrs.  Preston,  all 
guests  were  escorted  lo  the  east  portal  of  the 
Continental  Divide  Tunnel,  and  through  the 
office  building  ami  typical  residences  of  the 
headquarters  camp. 

New   Projects   Start  Construction 
Repayments 

IT  is  gratifying  to  announce  that  three  new 
projects  which  recently  have  been  placed  in 
operation  by  the  Bureau  of  Reclamation, 
made  their  first  payments  on  construction 
charges  during   the   month   of   December   1939. 

These  are  the  Burnt  River  project  in 
Oregon,  begun  in  January  1936  and  completed 
with  expenditure  of  approximately  $600,000, 
on  which  the  Burnt  River  Irrigation  District 
paid  ST, .".(Ml  as  its  first  installment;  the 
Frenchtown  project  in  Montana,  begun  in 
February  1936  and  completed  at  a  cost  of 
approximately  $295,000,  on  which  the  French- 
town  Irrigation  District  paid  $625  as  the  first 
installment  of  a  series  which  gradually  will 
increase  in  size;  and  the  Ephraim  Division 
of  the  Sanpete  project  in  Utah,  begun  in 
September  103.")  and  completed  for  approxi- 
mately $190,000.  on  which  the  Ephraim 
Irrigation  Co.  paid  the  first  $500  of  an  install- 
ment of  $2,375,  the  remainder  of  which  will 
be  forwarded  in  February. 

Under  the  reclamation  law.  projects  con- 
structed by  the  Bureau  of  Reclamation  must 
repay  the  cost  of  the  const  met  ion  in  40  years. 


The  Burnt  River  project  at  Unity,  Oreg., 
serves  16,801  acres  by  storing  water  in  Unity 
Reservoir.  The  Ephraim  division  of  the 
Sanpete  project  serves  6,755  acres  by  divert- 
ing water  from  Cottonwood  Creek  into  the 
Croat  Basin  near  Ephraim,  Utah.  The 
Frenchtown  project  serves  4,878  acres  in  the 
vicinity  of  Frenchtown,  Mont. 

These  three  comparatively  small  projects, 
built  with  P.  W.  A,  allotments,  not  only  are 
usefully  employed  by  the  communities  which 
they  were  intended  to  Serve,  but  they  now 
have  begun  the  orderly  repayment  to  the  Gov- 
ernment of  the  money  expended  in  their  con 
Struction.  They  have  taken  their  places  with 
many  older  reclamation  projects  already  in 
the  repaying  class.  Commissioner  Page  states 
that  he  is  particularly  pleased  with  this  action 
of  the  water  users  in  meeting  their  first  ob- 
ligation and  thai  lie  look-  forward  to  the 
time  when  full  repayment  will  have  been 
made.  The  irrigation  work-  which  have  been 
constructed  will  siill  be  serving  these  people 
at  that  time,  and  will  be  useful,  even  then, 
for  ma  ny,   ma  n\    years  to  come. 

Exhibit  Building  To  Be  Erected  at 
Boulder  Dam 

ACCORDING  lo  plans  recentlj  completed, 
there  will  be  constructed  at  Boulder  Dam  an 
exhibit  building  for  the  convenience  of  the 
hundreds  of  thousands  of  tourists,  the  num- 
ber of  such  visitors  having  increased  from 
about  300,000  the  first  year  to  a  maximum  of 
600,000. 

It  is  expected  that  the  building  will  be 
ready  for  use  next  July.  It  will  contain  rest 
rooms,  a  room  for  the  use  of  guides  stationed 
al  the  dam.  and  a  hall  to  display  a  model  of 
Boulder  Canyon.  The  building  will  be  lo- 
cated on  I  be  Nevada  side  of  the  Colorado 
River  near  the  abutment  of  the  dam  against 
the  precipitous  wall  of  Black  Canyon,  and 
will  be  air-conditioned  for  the  comfort  of  the 
many  thousands  who  visit  the  dam  during 
the  summer  months. 

Regular  tours  through  Boulder  Dam  are 
conducted  by  the  Bureau  of  Reclamation,  and 
the  exhibit  house  will  be  an  added  feature 
of  the  tour.  The  model  will  show  the  rela- 
tionship of  the  dam  to  other  features  of  the 
development  of  the  Colorado  River,  such  as 
Parker  Dam.  the  Colorado  River  Aqueduct, 
Imperial    Dam.    and    the   All-America n    Canal. 

Lake  Mead,  the  gigantic  reservoir  created 
by  Boulder  Dam.  is  being  operated  as  a  na- 
tional recreational  area  by  the  National  Park 
Service,  with  regularly  scheduled  sightseeing 
trips  through  the  colorful  canyons  of  the 
Colorado  River,  which  includes  Black  Canyon 
immediately  above   the   dam. 

Adoption  recently  of  new  regulations  de- 
signed to  safeguard  the  public  while  visiting 
Boulder  Dam  and  the  dam  itself  gave  rise 
to  reports  that  the  public  would  not  he  wel- 
come at  the  structure  during  the  coming  year. 
Commisisoner    of    Reclamation    Page    states 


that  the  Bureau's  plans  are  quite  the  reverse, 
and  that  visitors  will  not  only  be  welcome 
but  additional  facilities  represented  by  the 
exhibit  building  are  expected  to  be  available 
for   them. 

The  new  rules  now  in  force  at  the  dam 
simply  provide  for  definite  visiting  hours  for 
tlie  convenience  of  the  guide  force,  the  pre- 
vention of  irregular  entry  to  the  structure, 
and  will  prevent  private  boats  from  entering 
that  portion  of  Black  Canyon  immediately 
above  the  dam.  The  regular  scheduled  boat 
tours  will  make  the  same  trips  as  in  the  past. 

Redhead  Duck 

Not  so  long  ago  the  Redhead  Duck,  one  of 
our  most  popular  and  valuable  game  birds, 
seemed  flying  the  trail  to  oblivion,  winged  by 
the  Passenger  Pigeon  and   Heath   Hen. 

This  bird  was  particularly  threatened,  for 
the  drought  hit  many  of  his  principal  breeding 
and  nesting  areas.  Huge  sections  of  the 
Dakotas,  Montana,  Utah,  ami  other  Western 
States  went  arid,  and  the  Redhead,  once  fairly 
populous  in  these  regions,  began  to  disappear. 

In  fact,  so  grave  did  the  situation  bec< '. 

ib.it  in  1936,  the  Bureau  of  Biological  Survey 
placed  the  Redhead  on  the  "fully  protected" 


Red  head 

list,  along  with  Canvasback,  Snow  Geese, 
Trumpeter  Swan,  Wood  Duck,  and  other 
species. 

Today  the  picture  is  not  quite  so  gloomy. 
Legal  hunting  of  Redheads  is  once  more 
allowed,  and  the  birds  are  staging  a  comeback. 
This  happy  situation  is  due  in  no  small  meas- 
ure to  the  activities  of  the  Bureau  of  Reclama- 
tion, which  has  reclaimed  many  water  areas 
throughout  the  West,  thus  giving  the  har- 
rassed  Redheads  a  chance  to  breed  and  nest 
again. — Cleland  ran  Dresser. 

Shasta  Dam 

SHASTA  DAM  will  rank  as  second  highest 
concrete  masonry  dam  in  the  world  after 
Boulder,  and  second  largest  in  bulk  of  ma- 
sonry concrete  after  Grand  Coulee.  Its  spill- 
way will  create  a  waterfall  three  times  higher 
than  Niagara. 
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Duke  University  Now  Has 
College  of  Engineering 

IN  accordance  with  a  resolution  adopted  by 
the  board  of  trustees  of  Duke  University,  the 
Division  of  Engineering,  which  was  admin- 
istered as  part  of  Trinity  College,  was  re- 
organized into  the  College  of  Engineering  of 
Duke  University.  W.  II.  Hall,  professor  of 
civil  engineering  and  chairman  of  the  divi- 
sion of  Engineering,  has  been  appointed  dean 
of  engineering.  Three  curricula  in  engineer- 
ing, civil,  electrical,  and  mechanical,  are 
offered. 

Annual  Report  of  the  Secretary  of 
the  Interior,  Fiscal  Year  1939 

THE  annual  report  of  (he  Secretary  of  the 
Interior  covering  the  operations  of  the  several 
Interior  Department  bureaus  for  the  fiscal 
year  ended  June  30,  1939,  is  now  available 
and  may  be  obtained  from  the  Superintendent 
of  Documents,  Government  Printing  Office, 
Washington,  D.  C,  at  75  cents  a  copy  (paper 
bound  i . 

This  458-page  document  is  a  comprehensive 
report  of  the  Secretary  of  the  Interior  to  the 
President,  and  represents  considerable  activ- 
ity and  progress  throughout  the  Department. 

Pages  194-231  contain  the  thirty-eighth  an- 
nual report  of  the  Bureau  of  Reclamation 
under  Commissioner  John  C.  Page.  The 
transformation  of  broad  stretches  of  arid  and 
semiarid  regions  in  the  West  into  valuable 
agricultural  lands,  watered  by  a  comprehen- 
sive system  of  reclamation  projects,  develop- 
ment of  hydroelectric  power  for  private  and 
community  use,  and  economic  advancement  of 
the  people  themselves  were  included  in  the 
year's  work. 
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Commissioner, 

Bureau  of  Reclamation, 

Washington,  D.  C. 


CUT  ALONG  THIS  LINE 


(Date; 


Sir:  I  am  enclosing  my  check  '  (or  money  order)  for  $1.00  to  pay  for  a  year's  subscription  to  The  Reclamation  Era. 
Very  truly  yours, 


February  1940. 


i  Do  not  send  stamps. 

Note.— 36  cents  postal  charges  should 
be  added  for  foreign  subscriptions. 


(Name) .  . 
(Address) . 
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of  Public  Relations;  George  O.  Sanford,  General  Supervisor  of  Operation  and  Maintenance;  L.  H.  Mitchell,  Irrigation  Adviser;  Wesley  R.  Nelson 
Chief,  Engineering  Division;  P.  I.  Taylor,  Assistant  Chief;  A.  R.  Golze,  Supervising  Engineer,  C.  C.  C.  Division;  VV.  E.  Warne,  Director  oflnforma- 
tion;  William  F.  Kubach,  Chief  Accountant,  Charles  N.  McCulloch,  Chief  ClerK,  Je\»se  W.  Myer,  Assistant  Chief  Clerk;  James  C.  Beveridge,  Chief, 
Mails  and  Files  Section;  Miss  Mary  E.  Gallagher,  Secretary  to  the  Commissioner 

Denver,  Colo.,  United  States  Customhouse 

R.  F.  Walter,  Chief  Eng.;  S.  O.  Harper,  Asst.  Chief  Eng.;  J.  L.  Savage,  Chii  :  Designing  Eng.;  W.  H.  Nalder,  Asst.  Chief  Designing  Eng.;  L.  N.  McClellan, 
Chief  Electrical  Eng.;  Kennel li  B.  Keener,  Senior  Engineer,  Dams;  H.  R.  MeBirney,  Senior  Engineer,  Canals;  E.  B.  Debler,  Hydraulic  Eng.;  I.  E.  Houk. 
Senior  Engineer,  Technical  Studies;  Spencer  L.  Baird,  District  Counsel;  L.  R.  Smith,  Chief  Clerk;  Vera  H.  Thompson,  Purchasing  Agent;  C.  A.  Lyman 
and  Henry  W.  Johnson,  Examiners  of  Accounts 

Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


All-America  n  Canal.. 

belle  Fourche . 

Boise - . . .  - 

Boulder  Canyon  ' 

Buffalo  Rapida 

Buford-Tren  ton 

Carlsbad ..... 

Central  Valley ...... 

Shasta  Dam 

Friant  division . 

Delta  division 

Colorado-Big  Thompson 

Colorado  River— 

Columbia  Basin 

I  >eschu  tes 

Grand  Valley 

llui.il.ol.lt. _ 

Kendriek 

Klamath 

Milk  Kiver 

Fresno  Dam 

Minidoka 

Minidoka  Power  Plant 

Moon  Lake-  .. 

North  Platte 

Ogden  Kiver 

Orlan.l _ 

Owyhee 

Parker  I  lamj'ower 

]• Hiver 

Provo  Hiver 

Rio  Grande 

Elephant  Butte  Power  Plant. 

If  iverton 

Sa  n  i.e  te ... 

Shoshone 

Heart  Mountain  division 

Sun  River. 

Truckee  River  Storage 

Tucumeari 

Umatilla   (McKay   Dam) _ 

Uncompahgre:   Repairs  to  cu rials. 

Upper  Snake  River  Storage  3 

Vale... 

Yakima 

Roza  division 

Yuma 


Official  in  i  harge 


District  counsel 


Yuma.  Aril. 

Newell.  S.  Dal 

Boise.  Idaho 

Boulder  City,  Nev 

Glendive,  Mont 

Williston.  N.  Dak    

Carlsbad.   N  .  Me. 

Sacramento,  Calif 

Redding.  Calif 

Friant,  Calif.- 

Anil...  li.    Calif 

Estes  Park.  Colo 

Austin.  Tex 

Coulee  I  lain.   Wash.. 

Bend,  Greg 

V Ariz 

Grand  Junction.  Colo 

Reuo.  Nev__ 

Wyo 

Man, ail.  Falls,  <  'res - 

Malta,    Mont... 

Havre,   Mont 

Hurley.  Idaho.. -- 

Burley,  Idaho. 

Provo,  Utah 

I  lueinsev,  Wyo 

Provo.  I  tali 

•  irland,  I  'aid 

Boise,  Idaho 

Parkel    Dam.  Calif 

\  alleeito,   '  lolo --- 

Provo.  Utah 

El   Paso,    lex 

Elephant  Butte,  N.  Mei-.  - 

Riverl.m,  W  yo..  -  -    -- 

Provo,   Utah 

Powell.  Wyo 

Cody.  Wyo 

Fairfield,  Mont 

Reno,  Nev.  _ 

Tucumeari.   N.   Mcx -. 

Pendleton  .  l  'reg 

Montrose,  Colo 

Ashl Idaho 

Vale.  Oreg -. 

Yakima,  Wash... 

Yakima.   Wash .- 

Yin., a,  Ariz 


Name 


Leo  J.  Foster 

F.  C.  Y'oungblutt  ... 

R.  J.  Newell. 

Irving  C.  Harris 

Paul  A.  Jones 

Parley  H.  Neeley 

L.  E,  Foster 

W.  I:    Young 

Hal,, I,   Lowry 

It.   H.    Williams 

Oscar  < .    Boden 

'      Pr.-ston 

Ernest  A    Morn/. 

F.  A    Banks 

I  .    S    Stuver 

Leo  J.  Fosier 

W.  .1.   Clues, nan 

C'has     S     Hale 

Irvin  .).  Matthew 

H.  E.  Hayden 

II.  II.  Johnson 

H.  \  .  Uubbcll 

Stanley    I.'      \1   I 

Samuel   A    M, 

E.  <>.   I  .arson . . 

C.  F.  '  ileason 

10.  O.  Larson. 

D.  I..  Carmody 

R.  .1.   Newell 

E.  (  '.  Koppen.. . 

i  lharlea  A    Burns 

E.  .  .    I    trson. 

L.  R.  Flock 


(  ..us!  r.  engr. 

Superintendent 

Constr.  engr 

Director  of  power. 

Constr.  engr 

Res.  engr 

Superintendent 

Supervising  engr. . 


<-'  r.  . 


<  i.usi  r   engr 

i  !onstr.  .-iigr 

Supei  .  i^ing  engr. 

onsti    engr 

Supervising  engr. 

.   m,  a  t    engr 

'  lonstr.  engr 

Supei  mien, lent 

tr.  engr 


J.  C.  rhrailkill... 
J.  P.  Siebeneicher 
Robert  H.  Smith. 

Gail  H.  Baird 

Edwin  M.  Bean.. 
Robert  L  Neuma 
E.  W  Shepard— - 
E.  R.  Mills 


C.  M    Voyen 

William  h  .  Sha 

C.  B    Funk 

Noble  ".  Anderson 

.1.  C.   ll.railkill 

E, ml  T.  Ficenec    -  - 


i  ., 


sir.  eng 


•  ■■I.  .... 

<  '    Larson 

.1    Windh 

liter  F.  Kemp 

W.  Walker 

larlesS    Hale 

uold  W.  Muti  li 



■Ill I.   Paul 

li., mil, I  Jerman 

i  '.  Kotchum 

S     M 

It        I      UK.!. 


Supei  intendent 

Supei  intendent 

engr 

Superintendent 

He.  a I,., i  engr 

<  'onstr.  engr 

Supt.  of  (lower.  .  .  . 
i   .aislr    engr 

i    i  lent  .. 

(   mistr.  engr . 

I  '..iislr.  engr 

i  lonstr.  engr 

|  ',,nsi  i    engr 

endent 

Resident  engr 

Superintendent 

(  onstl     engr 

-  upei  mi  en. lent  -'_  . 

ngr . 

Supei  mien, lent 

'  -  ,,   1 1    engl  - . 

supt 



i  Jonstr.  engr.2 

Superintendent.  . 

Superintendent 

i  ngr. 

Superintendent 


W     1  ,yle  - 
W.   I  ."Tingley.... 

I.  .     E      '     h  allot..   .. 

I.l  i  lhabot.  .  . 
i  , .  i  '    Patterson. 

Franci  j  J.  Farrell 
A  [  Stimpue  .  . 
1  ran,  ,s    I 

W.  D.  Funk.  ... 
Roberl  11.  Smith. 
George  H.  Snow.. 
Frank  E.  Gawn.. 
i  Farrell 
H.  H.  Berryhill.. 

II.  11.  Berryhill.. 
C.  H    Wentzel— 

I     I  arrell 
I..  J.  Windle 
L.  .1.  Win, lie  !.... 


R.  J. 

W.  J 

B.  E. 

R.J. 

W.  J 

W.  J 

II.  J. 

It.  J. 

R.  J. 

R.J. 

R.  J. 

J.  It. 

II.  J. 

B.  E. 

B.  E 

R.J. 

.1     R. 

J    R. 

W.  J. 

B.  E. 

W.   I 

U       I 

B.  E. 

B    I. 

J.  R. 

W      .1 

.1     R. 

R.  J 

It    E. 

H.  J. 

.1     R 

.1.  R, 

II.  J. 

11.  J. 

W.  J. 

J.  R. 

\V.  J.  Burke. 

W.  J.  Hurke. 


Coffey 

Burke 

Stouterayer 
Coffey 

Hurke 

Hurke 

S.  Devries.. 

Coffey 

Coffey 

Coffey 

CotTey 

Alexander.  . 

S.    I  '-".  r . 

Stoutemyei . 
Stoutens  is. 
ColTey 

Alexander.. 

Alexander.. 

Burke 

Sloutenii  e,  . 
Burke..    -. 

Burke 

Sti.uleiiiver 
S1  out  emyer 
Alexander.. 

Burke. 

Vlexandel    . 

Coffey 

Stoutemyei 

Coffey 

Alexander.. 
Alexander.. 

S      I  lev  1  le- 

S.  Devries.. 


Addr 


ider. 


1  wilt    I'    Anders, m  .  . 
Emmanuel  V.  Ilillius. 

f  j"  Ralston"."  '. 

Alex  S.  Harker 

.1  ,,■,,!,    I'    I  lavenport. 


II.  J. 
B.  E. 

.1.  R. 
B.  E. 
B  E 
H.  E. 

It    I 
i;   J. 


S       HeVr.es 

St,. ,1 \, 

Alexander 
Stoutemyi 
Stoutemyi 
Stoutems  , 


Los  Angeles,  Calif. 
Billings,  Mont. 
Portland,  Oreg. 
Los  Angeles.  Calif. 
Billings.  Mont. 
Hillings,  Mont. 
1.1  Paso.    Tex. 
Los  Angeles,  Calif. 
Los  Angeles,  Calif. 

Los  Angeles,  <  lalil 
Los  Angeles    '  'alif. 
Salt    lake  I  '  1 1  v .  Utah. 
El  Paso.   Tex. 
Portland,  Oreg. 
Portland.  Oreg. 
Los  Angeles.  Calif. 

Sail      Lake    I   a,  V,     llal,. 

Salt   Lake  City,   Utah. 

Billings,  Mont 
Portland,  Oreg. 

H.lli  ,gs.  Mont 
Billings,  Mont. 
Portland,  "reg. 
Portland,  '  Ireg. 
Salt   Lake  City.   Utah. 
Hillings.   Mont. 
Salt    Lake  City,  Utah. 
Los  Angeles.  <  'slif. 
Portland.  Oreg 
Los  Angeles   i  lalif. 
Salt  Lake  City.  Utah. 
Salt    Lake  City,   I   tab.. 
II    k,  .,,,    lex. 
101    I  'as,,,  Tex. 

Billings,  Mont. 
Salt  Lake  City.  1 

Hillings.  Mont. 
Hilling,.  Mont. 

Billings.  Mont. 

Salt   Lake  City.   Utah. 

El    1'  ISO,    I  ex. 

Portland. 

Salt    Lake  I  'lly.   Utah. 

Portland,  Oreg. 

Portland,  Ores. 

Portland,  'lie-. 

Portland.  Oreg. 

I.,,s  Angeles,  Calif. 


I  Boulder  Dam  and   Power  Plant.  2  Acting.  3  Island  Park  and  Grassy  Lake  Da 

Projects  or  divisions  oj  projects  of  Bureau  oj  Reclamation  operated  by  water  users 


Baker  (  Thief  Valley  divsion)  '  ... 

Bitter  Root  ' 

Boise1 

Boise1  .. 

Burnt  River 

French  town 

Grand  Valley,  Orchard  Mesa3 

Huntley' 

Hvrum1 

Klamath.  Langell  Valley  ' 

Klamath,  Horsefly  1. 

Lower  Yellowstone1  ._ 

Milk  River:  Chinook  division'.. 


Minidoka:,  Gravity1 - 

Pumping 

Gooding' 

New-lands ' 

North  Platte:  Interstate  division4. 

Fort  Laramie  division  * ._ 

Fort  Laramie  division  ' 

Northport  division  4 

Ogden  River 

,gan' 

Sab   lake  Basin  (Echo  lies.)' 

Sal  t  River  ' 

Shoshone:  Garland  division  ' 

Frannie  division  4 

Strawberry  Valley 

Sun  River:  Fort  Shaw  division  4- 
Greenfields  division ' 

Umatilla:  East  division  ' 

West  division' 

Uncompahgre  3 

Y'akima,  Kittitas  division  ' 


Organization 


Lower  Powder  River  irrigation  district.. 

Hitter  Root  I,-  rict. 

P.,, ,,i.|  of  .Control - -- 

Black  Canyon  irrigation  district 

Burnt  River  irrigation  district - 

Frenchtown  irrigation  district 

Orchard  Mesa  irrigation  district 

Huntley  irrigation  district 

South  Cache   W.   H.  A 

Langell  Valley  irrigation  .list rict 

Horsefly  irrigation  district 

Board  of  Control. 

Alfalfa   Valley  irrigation  district 

fort.  Belknap  irrigation  district 

Zurich  irrigation  district . 

Harlem  irrigation  district 

Paradise  Valley  irrigation  district 

Minidoka  irrigation  district 

Burley  irrigation  district.. 

Auier.  Falls  lteserv.  Dist.  No.  2 

I  ru.'kee-l   arson  irrigation  district 

Pathfinder  irrigation  district 

Gering-Fort  Laramie  irrigation  district 

Goshen  irrigation  district 

Northport  irrigation  district 

I  'gden  Kiver  W.  U.  A 

Okanogan  irrigation  district 

Weber   Liter  Water   Users'   As,., 

Salt  Hiver  Valley  W.  U.  A. -- 

Shoshone  irrigation  district 

I  leaver  irrigation  district 

Strawberry  Water  Users    Assn.. 

F'ort  Shaw  irrigation  district 

Greenfields  irrigation  district 

Hermiston  irrigation  dislrict 

West  Extension  irrigation  district 

Uncompahgre  Valley  W.  I".  A 

Kittitas  reclamation  district 


Operating  official 


Baker,  oreg 

Hamilton.  Mont 

Huise.  I, lain, 

Notus.  Idaho 

1  I  nut  ington,  l  ireg 

[,  i  enchtow  n,  Mont.  . 

loan. I   J,  tn    .  Colo.-. 

Ballatine.  Mont 

Wellsville,  Utah 

H m/.:,.  Oreg 

It,, inn /.a.  Hi  eg.. 

Sidney  .  Mont 

i  Ihinook,  Mont 

( 'I, in,. ..k.  Mont 

Harlem.  Mont 

Harlem,  Mont 

Zurich,  Mont 

Rupert.  Idaho 

Hurley.  Idaho _. 

,  ending.  Idaho 

1    ill,. n.  \e. 

Mitchell.  Nebr 

Gering.  Nebr. 

I  ,.ii  ington,  Wyo-  — 

Northport,  Nebr 

Ogden,  Utah 

Okanogan,  Wash 

Ogden.  Utah 

Phoenix,  Ariz 

Powell,  Wyo 

Deaver,  Wye 

Paj  .mi.  I  i  ,1, 

Fort.  Shaw,  Mont 

Fairfield,  Mont 

Hermiston.  '  'reg 

Irrigon,  Oreg 

Montrose,  Colo 

Ellensburg,  Wash 


X.,  i 


A.  J.  Hitter 

I  ,      R,    Walsh 

Win.  H.   luller 

W.  H.  Jordan 

Edward  Sullivan 

Edward  I  Ionian 

C    W      I'harp 

E    10,  Lew  i> 

H.  L.  Mendenhall--- 

Chas.  A.  Revell 

Henry  Schmor,  Jr 

Axel  Persson.. 

A.  L.  Benton 

H.  B    Bonefright 

t  '.  A.  W  atkins. 

Thos.  M.  Everett — . 

R.  E.  Musgrove 

Frank  A.  Ballard 

Hugh  L.  Crawford— 

S.  T.  Haer... 

W.  H.  Wallace 

r.  w  .  Parry 

W.  O.  Kleenor 

Floyd  M.  Roush 

Mark  Id, lings 

David  A.  Scott 

Nelson  D.  Thorp 

D.  D.   Harris.. 

H   J.  Lawson 

Paul   Nelson 

Floyd    Lucas 

S.  W.  Grotegut 

C.  I.    Bailey. 

A.'  W.  Walker 

E.  D.  Martin    

A.  C.  Houghton 

Jesse  R.  Thompson.. 
G.  G.  Hughes 


Preside 

Mai, am 


nil,, 


atendent-. 


esident 

President 

Superintendent 

M  linger. 

Superintendent 

Manager 

President _ 

Manager 

President 

President 

President 

President 

President 

Manager 

Manager 

Manager 

Manager 

Manager 

Superintendent 

Superintendent 

Manager 

.Superintendent 

Manager 

Manager. 

Superintendent 

Acting  irri.  supt 

-Manager 

President -- 

Manager 

Manager 

Manager 

Manager.  . 

Manager 

Acting  manager 


F.  A.  Phillips.. 

Elsie  II.  Wagner 

L.  P.  Jensen 

L.  M.  Watson 

Harold   II.  Ilursh 

Ralph  P.  SehalTer... 

'  '.    I.   M,  Corinich 

II.  S.  Elliott... 

Harry  (0.  Parker 

(    has    A.  Revell 

Dorothy  Eyers 

Axel   PerssOli 

l:     II     Clarkson 

I,.  V.  Bogy -. 

II.  M.  Montgomery.. 

Ceo.  II.  Tout _. 

J.  F.  Sharpies 

o.  W.  Paul 

Frank  O.  Kedfield... 

Ida  M.  Johnson 

II.  W.  Emery 

Flora  K.  Schroeder.. 

C.  G.  Klingman 

Mary  E.  Harrach 

Mabel  J.  Thompson. 

W  in.  P.  Stephens 

Nelson  D.  Thorp 

D.  I).  Harris 

F.  ( '.  Henshaw 

Harry  Barrows 

R.  J.  Schwendiman.. 

10.  G.  Breeze 

C.  L.  Bailey 

11 .  P.  Wangen 

lOn.is  1 '.  Martin 

A.  C.  Houghton 

II.  D.  Galloway 

G.  L.Sterling 


Hamilton. 
Boise. 
Caldwell. 
Huntington. 

litis, in. 

Grand  Jetn. 

Ballatine. 

Logan. 

Bonanza. 

Bonanza. 

Sidney. 

i  Ihinook. 

Chinook 

Chinook 

Zurich. 

Rupert. 

Hurley. 

Gooding. 

Irallon. 

Mitchell. 

Gering. 

Torriugton. 

Bridgeport. 

Ogden.  Utah. 

I  a.  inn. 
Phoenix. 


ell. 


I'„« 

Ilea 

Payson. 

Fori  Shaw. 

Fairfield. 

Hermiston. 

Irrigon. 

Ellensburg. 


1  H.  10.  Stoutemyer,  district  counsel,  Portland,  '  'reg. 

2  R.  J.  ColTey.  district  counsel.  Los  Angeles,  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  Lake  City,  Utah. 

4  W.  J.  Burke,  district  counsel.  Billings.  Mont. 


Important  investigations  in  progress 


Project 

Office 

In  charge  of — ■ 

Title 

Senior  engineer. 

Engineer. 

Engineer. 

Engineer. 

Engineer. 

Engineer. 

Engineer. 

A.  X.  Thompson 

O.  L.  Kime 

Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  A.  B.  Coe,  Editor. 
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Under  Secretary  Wirtz  on  Power 


DURING  the  course  of  an  early  spring  inspection 
tour  of  Interior  Department  projects  on  the  Pacific 
coast  and  in  the  Northwest,  Under  Secretary  of  the 
Interior  Alvin  J.  Wirtz  addressed  chambers  of 
commerce  luncheons  at  Portland  and  at  Spokane. 
In  both  places  he  dwelt  upon  the  power  policy  of 
the  Department  with  regard  to  power  projects 
under  its  administration.  Of  particular  interest  to 
those  interested  in  reclamation  was  the  Secretary's 
statement  at  Spokane  following  his  visit  to  the 
Grand  Coulee  Dam : 

"It  is  logical  that  States  and  communities 
cooperate  with  the  Federal  Government  in  the 
development  of  large  projects  such  as  Bonneville 
and  Grand  Coulee.  Such  a  partnership  is  founded 
on  a  recognition  of  interdependence  and  mutual 
trust.  It  presupposes  an  identity  of  interest  and  a 
common  goal.  We  are  securing  the  rights  of  our 
States  and  communities  against  the  ravages  of 
nature  and  absentee  control. 

"The  Federal  Government  has  shown  the  extent 
of  its  trust  in  the  people  of  the  Northwest  in 
establishing  the  Columbia  River  projects  as  great 
national  interests.  The  President  did  not  lav  down 
any  conditions  as  a  prerequisite  to  aiding  in  the 
development  of  these  projects.  He  had  confidence 
m  the  people  of  the  Northwest  and  faith  in  their 
willingness  to  cooperate  to  make  these  national 
projects  monuments  of  productive  wealth  of 
which  both  the  Nation  and  the  Northwest  could  be 
proud. 

"The  objectives  of  these  projects  were  to  control 
the  waters  of  the  Columbia  so  as  to  irrigate  more 
than  a  million  acres  of  land  and  provide  oppor- 
tunity for  resettlement,  and  at  the  same  time  make 
available  for  the  widest  possible  use  electric  energv 
at  the  lowest  possible  cost.  Congress  provided 
for  the  generation  of  power  at  these  great  dams  by 
and  at  the  risk  of  the  Federal  Government.  It 
provided  for  the  transmission  of  power  from  these 
dams  to  centers  of  distribution.  These  things  the 
Federal  Government  is  doing  at  cost  and  it  is  up  to 


you  people  to  determine  how  and  bv  whom  this 
power  shall  be  distributed. 

"In  connection  with  the  Grand  Coulee  project 
the  Congress  with  foresight  provided  an  antispecu- 
lation  law.  No  man  may  enrich  himself  by  gam- 
bling in  a  resource  whose  value  is  enhanced  by  the 
Federal  Government.  The  acres  which  are  made 
fertile  by  the  waters  impounded  bv  this  great 
pro|ect  may  not  be  sold  and  resold  at  ever  mounting 
cost  merely  by  taking  advantage  of  the  effort  of 
the  Federal  Government. 

"Although  no  antispeculation  bill  was  passed 
with  regard  to  electric  power,  nonetheless,  the 
Congress  in  many  wavs  has  stated  its  policy 
directly,  and  certainly  by  implication  in  this  par- 
ticular case  it  is  evident  that  the  Congress  does  not 
propose  that  there  shall  be  speculation  in  electric 
power.  The  people  of  the  United  States  jointly 
are  generating  this  power  for  the  benefit  of  the 
people  of  the  Northwest — for  home  use,  for  com- 
merce, and  for  industry.  The  desire,  then,  is  to 
distribute  this  electricity  to  the  largest  number 
of  persons  at  the  lowest  possible  cost  so  that  its 
benefits  may  be  spread  and  it  may  be  a  potent 
factor  in  helping  raise  and  maintain  the  standard 
of  living  which  we  want  to  have. 

"As  I  sav,  the  manner  of  the  distribution  is  for 
decision  by  the  people  in  the  area.  But  the  people 
have  a  right  to  demand  that  the  benefits  from  this 
power  shall  be  theirs  and  not  that  of  absentee 
managers.  Furthermore,  I  think  it  is  the  duty  of 
all  Federal  officials  who  are  responsible  for  the 
construction  and  operation  of  these  projects  to  let 
the  people  know  that  they  have  the  right  to  have 
the  water  from  their  rivers  utilized  by  their  dams 
transmitted  over  their  lines  and  brought  to  their 
homes,  farms,  stores,  or  factories,  over  their  own 
distribution  systems. 

"It  is  your  responsibility  in  this  partnership  with 
the  Federal  Government  to  see  that  the  savings 
made  possible  by  this  project  result  in  increased 
purchasing  power  in  vour  region." 
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Construction  Program 

By  JOHN  C.  PAGE,  Commissioner  of  Reclamation1 


COME  before  the  heavy  construction  section 
I  the  Associated  General  Contractors  today 
t  your  annua]  meeting  for  the  third  time. 
he  first  time  I  addressed  you  I  talked  sen- 
rally  about  the  work  of  the  Bureau  of  Rec- 
imation  and  the  part  the  contractors  of 
merica  play  in  it.  On  my  second  appear 
nee  I  sounded  a  few  warnings.  Today  I 
ant  just  briefly  to  sum  tilings  up. 
Every  big  contractor  in  the  business  now 
iould  know  something  about  reclamation. 
think  we  have  had  bids  from  most  of  you 
l  the  past  year  or  two,  and  those  of  you 
ho  kept  your  pencils  sharp  enough  have 
robably  done  some  of  our  work  or  are  doing- 
Dine  of  it  now.  If  you  are  not,  you  had 
etter  look  into  it,  because  Reclamation  con- 
duction in  the  West  is  the  biggest  thing 
oing  on  out  there  at  this  time.  We  have 
115,398,235  of  contracts  in  force  at  this 
linute,  counting  only  major  jobs. 
Please  (hi  not  misunderstand  me.  The  busi- 
ess  of  building,  which  is  very  exciting  and 
ery  important,  if  it  is  done  well,  is  not  our 
)le  concern.  A  dam  should  never  be  looked 
pon  as  a  monument,  for  if  it  is  not  useful 
ad  if  it  does  not  bring  a  full  measure  of 
'iiefits  to  mankind  it  should  not  be  built  at 
11.  A  canal  system  is  something  more  than 
job  for  the  exercise  of  engineering  skill, 
nd  a  power  plant  is  not  just  a  house  to  pro 
?ct  some  carefully  constructed  machinery, 
he  Bureau  of  Reclamation  is  building  proj- 
-ts  which  make  new  homes  to  add  to 
undreds  of  thousands  we  have  already 
mnded  by  irrigating  the  desert,  and  new  op- 
ortunities  for  additional  thousands  to  add 
>  the  million  people  who  are  now  making 
ecent  livings  in  areas  already  developed 
y  us. 


'Address  delivered  in  Memphis,  Tenn.,  February 
before  the  Heavy  Construction  and  Railroad 
(infractors  Division,  at  the  twenty-first  annual 
invention  of  the  Associated  Genera]  Contractors 
'.  America. 


Reclamation  mid  the  Contractor 

But  this  is  a  meeting  of  contractors,  so  let 
us  talk  for  the  moment  of  the  building  of  these 
clams  and  these  canals  and  these  power  plants. 
First  1  want  to  say  that  our  relationships 
with  the  contractors  at  work  on  our  projects 

have  been  on  the  whole  very  g 1.    Last  year 

I  pointed  out  the  dangers  winch  are  inherent 
in  a  couple  of  practices  which  were  then  evi- 
dent. There  was  a  tendency  of  the  contrac- 
tors t«i  join  together  to  bid  as  a  combination 
mi  bis  jobs.  When  the  job  is  bis  enough,  this 
probably  is  necessary.  These  combinations, 
however,  were  not  always  completely  disin- 
tegrated in  bidding  for  work  that  could  be 
handled  easily  by  a  single  firm.  There  was 
also  the  practice  of  seme  contractors  dashing 
out  to  hire  a  high-priced  lawyer  the  moment 
an  award  was  received  in  order  that  a  series 
of  claims  could  be  developed  against  the  <b>\ 
eminent.  Extension  of  these  practices,  I  said, 
might  lead  to  serious  consequences  from  the 
point  of  view  of  the  contractors.  In  return 
for  offering  its  work  on  the  open  market  the 
Government  is  certainly  entitled  to  truly  com- 
petitive bidding.  In  return  for  the  award  id' 
a  contract  made  to  the  low  bidder,  the  Govern- 
ment and  other  contractors  who  may  have 
missed  getting  the  work  by  only  a  few  dollars, 
have  a  right  to  expect  the  successful  bidder 
to  do  the  work  he  has  won  without  inching 
up  his  compensation  by  legal  "fenageling."  1 
was  not  savins  that  all  claims  are  unjustified, 
but  if  the  time  ever  comes  when  each  contract 
means  a  Ions  battle  in  the  Court  of  Claims,  it 
will  cost  so  much  for  attorney  hire  that  we 
will  have  to  try  something  new  or  close  up 
shop.  We  try  to  be  just  and  reasonable  and 
expect  the  contractor  to  be  the  same. 

I  am  happy  to  report  that  there  were  but 
few  instances  in  the  past  year  of  these  ob- 
jectionable practices. 

Let  us  review,  for  a  moment,  the  history  of 
the  relationship  between  the  Bureau  of  Rec- 


lamation and  the  contracting  industry.  At 
I  lie  outset  of  our  work  in  1902  we  adopted  the 
contract  method.  We  had  a  great  number  of 
suspended  contracts,  and  were  forced  to  take 
over  plant  and  equipment.  Soon  we  found 
when  undertaking  work  in  places  difficult  to 
reach  that  no  bids  were  received.  This  meant 
we  were  obliged  to  do  these  jobs  ourselves, 
and  to  build  up  a  construction  force  (and  it 
was  a  good  one,  tool  in  order  to  get  the  work 
done.  Later,  work  was  done  with  Govern- 
ment forces  to  keep  our  organization  busy. 
During  this  time  we  did  work  that  the  con 
tractors  would  have  been  glad  to  have  had. 
This  phase  extended  to  1925.  In  these  23 
years  we  spent  about  $160,000,000  for  con 
struct  ion.  Of  this  amount  about  $60,000,000 
was  for  Government  force  construction,  $40.- 
000,000  for  construction  by  contract,  $50,000,- 
000  for  materials  and  supplies,  and  $10,000,000 
tor  rights-of-way. 

Policy  of  Contracting  Work  Began  in   192-1 

In  1925  a  policy  of  letting  all  possible  work 
by  contract  on  competitive  bidding  was 
adopted  by  the  Department  of  the  Interior. 
This  policy  extended  to  the  Bureau  of  Rec- 
lamation. Since  then  very  little  construction 
work  has  been  done  by  Government  forces. 
Between  1933  and  1939  a  total  of  $290,000,000 
of  construction  was  done  on  Bureau  of  Rec- 
lamation projects.  Of  this  total  only  $2,- 
567,000,  or  less  than  '2  percent  was  done  by 
Government  forces.  It  is  a  notable  commen- 
tary on  the  reliability  of  the  contractor  today 
to  state  that  since  1932  we  have  not  experi- 
enced a   suspended  contract. 

Work  Sometimes  Done  by  Government  Forces 

The  Bureau  of  Reclamation  prefers  to  do 
its  work  by  contract.  It  saves  us  the  difficult 
task  of  expanding  and  contracting  our  forces 
to  meet  changing  phases  of  our  jobs.    We  are 
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well  organized  to  supervise  contract  work. 
Our  results  under  the  system  are  excellent. 
If  a  job  is  tedious  or  apt  to  be  subject  to 
interruptions  and  for  those  or  other  reasons 
is  unattractive  to  the  contracting  industry, 
we  do  not  hesitate  to  do  it  ourselves.  It 
the  bids  received  are  out  of  line  with  our 
estimates  of  the  cost  of  the  work— and  we 
make  very  careful  estimates  backed  up  by 
long  and  varied  experience — we  do  not  award 
a  contract.  I  must  add,  however,  that  we 
have  not  had  to  do  any  job  for  want  of  fair 
bids  iu  recenl  years.  Recently,  however,  we 
have  had  to  readvertise  a  long  tunnel  job  and 
we  may  readvertise  it  once  more,  since  the 
matter  still  is  unsettled.  We  may  have  to 
do  this  work  with  Government  forces.  The 
risks  encountered  in  undertaking  work  on  a 
long  tunnel  apparently  frighten  the  contrac- 
tors, although  our  specifications  were  drawn 
to  eliminate  most  of  these  risks.  If  the 
Government  has  to  guarantee  such  a  job 
completely,  then  the  bids  will  have  to  be 
within  our  estimates  or  we  will  do  the  work 
ourselves.  I  see  no  other  line  of  action  avail- 
able to  us  which  would  be  in  the  public 
interest. 

Our  interest  in  these  matters  is  the  public 
interest.  When  fair  prices  are  offered  (and 
they  usually  are)  by  the  contractors,  the 
contractors  do  the  work. 

I  have  heard  two  types  of  complaints  about 
our  methods.  Some,  who  are  not  well  in- 
formed, complain  that  on  some  job  which 
they  cannot  identify,  the  contractor  made  an 
unreasonable  profit.  These  complaints  are 
founded  on  rumors.  We  expect  the  contrac- 
tors to  make  a  reasonable  profit.  We  know 
that  some  have  taken  losses  in  doing  work  for 
us.  Some  have  been  lucky,  and  have  not  had 
the  interference  from  weather  or  other  buga- 
boos which  was  reasonably  to  be  expected, 
and  have  done  better  than  they  anticipated. 
Frankly.  I  believe  a  few  have  made  more 
money  than  we  anticipated  they  should  make 
on  the  work  they  undertook.  In  most  instances 
or  suspected  instances  of  this  sort,  however, 
the  contractor  came  up  with  a  new  method,  an 
ingenious  device,  or  an  improved  procedure 
that  was  wholly  his  which  earned  his  take 
for  him.  The  Government  got  the  work  done 
for  what  was  a  fair  price.  Moreover,  once 
the  contractor  used  bis  brilliant  idea  and 
proved  it  would  work,  the  idea  was  taken  up 
by  others  and  the  Government  got  the  benefit 
of  it  on  its  next  similar  contract.  I  am  not 
revealing  a  secret  when  I  say  we  would  base 
our  next  estimate  on  the  use  of  the  new 
development. 

Improved  Construction  Methods 

Introduction  of  belt  conveyors  has  saved 
money  in  certain  types  of  work.  We  antici- 
pate the  use  of  belt  conveyors  when  we  con- 
sider them  adaptable  in  estimating  costs  now. 
The  best  case  in  point,  however,  probably  is 
found  on  the  All-American  Canal.  This  big 
ditch  has  been  dug  mostly  through  silt.     At 
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no  time  did  we  figure  that  the  work  would 
be  costly,  but  we  were  amazed  at  the  low 
figure  per  cubic  yard  of  the  successful  bid 
on  one  of  the  early  contracts.  Something  en- 
tirely new  in  irrigation  canal  excavation  was 
being  proposed  by  the  contractor.  He  pro- 
posed to  bring  to  the  job  a  giant  dragline  of 
a  type  used  previously  principally  in  levee 
work  along  the  Mississippi  River.  It  worked, 
and  it  set  the  pace  for  the  construction  of  the 
whole  canal.  The  Government  saved  a  few 
million  dollars. 

I  started  to  say  there  are  two  types  of  com- 
plaints received.  I  have  discussed  but  one. 
The  other  type  is  that  received  from  the  con- 
tractors themselves.  In  our  offices,  to  hear 
you  men  talk,  one  would  judge  most  of  you 
were  only  half  a  step  ahead  of  the  sheriff 
because  of  the  amount  of  money  you  are  losing 
each  day  on  that  dam,  on  that  bridge,  or  that 
canal,  or  that  tunnel  which  you  are  building 
for  us.  Sometimes  it  sounds  like  a  man  with 
bobtailed  straight  trying  to  convince  another 
with  backed-up  aces  that  he  should  fold  his 
hand. 

I  remember  a  very  solemn  gathering.  About 
half  a  dozen  responsible  Bureau  of  Reclama- 
tion engineers  wore  wearing  their  best  poker 
faces  while  a  contractor  friend  of  mine  was 
putting  on  an  act  in  an  effort  to  get  some 
provision  in  the  specifications  relaxed,  or  an 
interpretation  changed.  This  friend  of  mine 
walked  up  and  down  wringing  his  hands.  He 
spoke  of  his  dependent  mother.  He  thought 
the  impending  disaster  would  kill  him  and 
feared  for  the  future  of  his  widow  and  little 
daughter.  He  knew  we  would  not  be  unrea- 
sonable, and  guessed  some  messenger  had  de- 
livered the  wrong  paper  to  him.  He  wept  a 
little.  Then  he  stopped  and  looked  around 
the  circle  of  stony  faces.  He  sighed  and 
turned  to  me,  saying  calmly,  "I  guess  it  didn't 
go  over  so  good,"  put  on  his  hat,  and  laughed 
with  us  as  he  went  back  to  work. 

All  I  am  trying  to  say  is  that  the  specifica- 
tions are  carefully  drawn  by  men  with  lots 
of  experience,  and  they  should  be  read  by  the 
contractor  before  as  well  as  after  he  does  his 
bidding  on  the  job. 

There  have  been  half  a  dozen  instances  in 
ici cut  months  in  which  bids  have  been  sub- 
mitted by  contractors  who  immediately  said 
that  they  had  made  mistakes.  In  several 
cases  it  was  obvious  to  us  that  their  bids 
were  far  too  low.  It  is  difficult  to  understand 
how  a  serious  business  like  that  of  presenting 
a  bid  on  important  work,  all  duly  accompanied 
by  an  ironclad  bond,  can  be  carelessly  done. 
I  have  no  alternative  but  to  believe  that  now 
and  then  it  is  carelessly  done.  It  is  a  dis- 
tasteful task  to  insist  on  awarding  a  contract 
when  the  bidder  is  protesting  he  wrote  down 
the  wrong  figures  and  will  go  broke  if  he  has 
to  do  the  work.  The  law,  however,  is  per- 
fectly clear  on  what  we  must  do.  If  all  bid- 
ders would  check  their  bids  more  carefully 
before  submitting  them  some  real  tragedies 
could  be  avoided.  I  sometimes  suspect  that 
many  bids  are  made  up  on  the  backs  of  old 


envelopes  in  the  smoking  cars  of  trains  spee 
ing  contractors  to  an  opening  at  59  minui 
past  the  eleventh  hour.  What  the  Govei 
ment  gains  by  acceptance  of  a  hopeless  bid 
poor  compensation  for  the  grief  which  gc 
with  it;  grief  for  the  contractor  and  his  m 
and  grief  for  us  who  have  to  inspect  the  wo 
and  deal  with  the  victims. 

Vo   Large  Jobs  in  Immediate  Prospect 

I  suspect  all  of  you  are  interested  in  wl 
work  we  plan  to  put  on  the  market  this  ye; 
For  the  most  part,  our  present  expectatic 
are  that  the  larger  part  of  the  funds  whi 
will  be  supplied  to  the  Bureau  will  be  requii 
to    carry    on    work    already    under    contra 
There  are  no  very  large  new  jobs  in  prosp* 
at   the  moment.     Our  appropriation   bill  1 
not  been  reported  in  the  House  of  Represe 
atives,  but  the  $44,000,000  which  was  reed 
mended  in  the  Budget  for  construction  in  1 
fiscal  year  1041  will  just  about  carry  on  wli 
is  now  under  way.     There  will  be,  of  courr 
a  good  many  contracts  let  for  sizable  jobs, 
this  sum  is  appropriated,  but  not  so  many 
during  each  of  the  past  6  years.     There  v« 
be    considerable    canal    work    and    work 
medium-sized  structures,  but  the  volume 
new  work  on  dams  will  be  small.     The  pe< 
has  passed  of  the  extremely  heavy  constrn 
tion,  so  far  as  new  work  on  our  program 
presently  constituted  is  concerned.     One  pin 
ect  is  an  exception,  the  Colorado-Big  Thou 
son  project  in  Colorado,  on  which  a  numbeir 
important    features    have    not   as    yet    btn 
started. 

There  are  two  important  new  developme 
which  may  have  an  important  bearing  on  ■ 
programs  in  the  future  in  which  you  will 
interested.     The    first   of    these    to    whicl 
want     to     call     attention     is     the     authon 
recently  granted  to  include  consideration 
flood  control  in  planning  large,  multiple-! 
pose  reclamation  dams  and  reservoirs,     tin 
an  agreement  with  the  Corps  of  Engineen 
the  War  Department,  we  jointly  review  d 
obtained   in   preliminary   investigations,   : 
each    organization    advises    the    other    in   [ 
special  field.     By  this  method,  it  is  belie  | 
that  construction  and  operation  of  multi  | 
purpose  dams  and  projects  will  be  placed  wl  j 
they  logically  belong  with  the  agency  hax 
the  principal  interest  and  responsibility.     | 
cept  for  this  innovation,  there  would  be  1 1 
stant  danger  of  duplication  of  effort  in    | 
preliminary  investigations  made  in  the  w  j 
era  area  to  which  our  work  is  confined,    { 
a    possibility    that    some    valuable    func  | 
might    be    slighted    in    projects    undertall 
Our  relationships  with  the  Corps  of  Bngini  I 
have  been  and  remain  most  cordial.     We  | 
work  together. 

Great  Plains  Program 

The  second   important  development  is 
in  which  considerable  interest  has  been 
{Continued  on  page  65) 


Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory 


WITH  this  issue  of  the  ERA  we  are  beginning 
a  series  of  articles  the  publication  of  which 
has  been  suggested  by  the  many  inquiries  re- 
ceived in  the  Washington  Office  of  the  Bureau 
af  Reclamation  regarding  the  varied  and,  in 
many  cases,  peculiar  names  of  our  projects 
and  their  several  respective  features.  We 
start  the  series  with  the  Boise,  Owyhee,  and 
Belle  Fourche  projects.  Other  articles  in  the 
series,  will  appear  from  time  to  time. 

In  the  case  of  a  number  of  the  projects,  the 
information  has  been  obtained  from  local 
sources.  The  construction  engineer  in  charge 
jf  the  Boise  and  Owyhee  projects  advises  that 
the  statements  made  concerning  those  projects 
must  not  be  accepted  as  absolutely  factual, 
jut  as  the  best  available  at  this  time,  based  on 
written  history,  on  what  has  been  related  by 
the  early  settlers  or  their  descendants,  or  on 
popular  legends. 

Boise  Project,  Idaho 

The  Boise  project,  located  in  southwestern 
Idaho  and  eastern  Oregon  adjacent  to  the  city 
)f  Boise,  was  authorized  for  construction  on 
March  27,  1905.  Its  principal  engineering 
structure,  Arrowrock  Dam  on  the  Boise  River, 
svas  completed  in  1916  and  at  that  time  took 
rank  as  the  highest  dam  in  the  world. 

Boise. — The  word  Boise  originated  in  1834 
ivhen  a  party  of  French  Canadians,  part  of  an 
Exploring  and  trapping  expedition  led  by 
Captain  Bonneville,  a  United  States  Army 
officer,  pitched  camp  on  the  mesa  overlooking 
he  site  where  the  city  of  Boise  now  stands, 
ind  looked  down  upon  the  valley  through 
which  flowed  a  beautiful  river  between  ranks 
}f  poplars  or  cottonwoods.  They  had  traveled 
'or  many  days  through  the  dust  and  sage- 
brush in  the  heat  of  summer,  and  had  not 
seen  a  tree  for  hundreds  of  miles.  When  they 
saw  the  trees  along  the  river  they  exclaimed  : 
'Les  bois,  les  bois!  Voyez  les  bois!"  meaning 
"The  woods,  the  woods!     See  the  w Is!" 

Arrowrock. — Arrow  Rock  at  the  north  abut- 
nent  of  the  present  dam  probably  got  its 
lame  from  the  great  number  of  Indian  arrow- 
leads  found  at  its  base.  It  is  supposed  that 
Indians,  in  the  spirit  of  contest  or  to  test 
heir  skill,  shot  arrows  high  in  the  air  against 
he  steep  sides  of  Arrow  Rock.  Another  con- 
:ention  is  that  the  rock  was  named  for  its 
arrowhead  shape,  while  still  another  is  that 
Indian  rock  writings  including  a  large  arrow 
jointing  upstream  were  found  when  exca- 
vation was  started  for  the  dam.  The  great 
•hange  wrought  by   the  construction  of  the 


Arrowrock  Dam  and  Reservoir  holding  maximum  storage 
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dam  prevents  substantiation  of  any  of  these 
theories. 

Payette. — The  Payette  River  was  named  for 
Francis  Payette  who  in  ISIS  led  a  small  party 
of  Hudson  Bay  trappers  along  this  stream 
to  catch  beaver.  He  was  afterward  the 
trader  in  charge  at  Fort  Boise  for  the  Hud- 
son Bay  Co. 

Weiser. — The  Weiser  River  was  named  in 
ISIS  for  Jacob  Weiser,  a  Hudson  Bay  trapper, 
who  trapped  for  beaver  along  this  stream. 

Xiuiijxi. — The  word  Nampa  was  derived 
from  the  Shoshoni  Indian  word  "nampuh" 
meaning  "big  foot,"  and  more  particularly 
from  Chief  Nampuh,  war  chief  of  the  Wihi- 
nast  tribe,  a  branch  of  the  Shoshonis,  who 
lived  along  the  Boise  River.  He  is  reputed  to 
have  had  a  foot  17%  inches  long  and  6  inches 
wide,  and  to  have  been  a  veritable  superman 
in  strength  and  stature.  He  was  an  outlaw 
and  was  killed  in  ISflS  by  a  highwayman. 

Owyhee  Project,  Oregon-Idaho 

Owyhee. — There  are  several  theories  re- 
garding the  origin  of  the  name  Owyhee.     His- 


tories tell  us  that  this  name  was  given  the 
Sandwich  Islands  in  177S  by  Capt.  James 
Cook,  an  English  navigator,  but  that  the 
word  is  now  spelled  "Hawaii."  In  1S19  Don- 
ald Mackenzie  outfitted  three  natives  of  the 
Hawaiian  Islands — Owyhees  they  were 
called — who  were  employed  by  the  Hudson 
Bay  Co.  to  trap  the  stream  for  beaver  during 
the  winter.  Indians,  probably  from  the 
Shoshoni  Tribe,  found  and  murdered  the 
trappers,  since  which  time  the  stream  has 
been  called  the  Owyhee  River.  Although 
some  say  that  the  word  is  a  corruption  of 
Hawaii  or  Oahu,  one  of  the  Hawaiian 
Islands,  it  is  generally  agreed  that  the  word 
originated  with  trappers  who  were  brought 
in  from  the  Hawaiian  Islands. 

Malheur. — The  name  Malheur  was  used  by 
Peter  Skene  Ogden,  a  Hudson  Bay  Co.  trad- 
er, who  made  an  expedition  into  the  Snake 
River  country  in  1825-26.  In  Ogden's  jour- 
nal appears  the  following  entry:  "Tuesday, 
February  14,  182G.  We  encamped  on  River 
an  Malheur  (French  for  evil  hour  or  mis- 
fortune) so  called  on  account  of  goods  and 
furs  concealed   here,   discovered,   and   stolen 
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by  the  natives."     Ogden  was  accompanied  by 
French-Canadian  hunters. 

Dead  Ox  Flat. — A  pioneer  family  in  a  prairie 
schooner  drawn  by  a  team  of  oxen  were 
making  their  difficult  way  overland.  The 
oxen  were  footsore  and  weary  and  one  de- 
veloped a  had  limp.  Camp  was  pitched  on 
this  flat  and  during  the  night  the  lame  ani- 
mal died.  A  passing  cowboy  gave  assistance, 
and  when  he  came  hack  that  way  again  he 
noticed  range  cattle  grazing  near  the  dead 
animal.  Later  he  met  another  cowboy  who 
was  looking  for  the  cattle  and  directed  him 
by  the  dead  ox  along  the  trail.  Soon  this  dead 
ox  became  a  landmark  for  directing  travel 
and  the  flat  took  the  name  Dead  Ox  Flat. 


Mitchell  Butte.— Mitchell  Butte  got  its 
name  from  a  pioneer  cattle  rancher  who  lived 
near  the  butte.  He  is  reported  to  have  en- 
gaged in  some  questionable  practices  in  ob- 
taining cattle  and  was  run  out  of  the  country 
by   the  other   ranchers  in   the  vicinity. 

Succor  Creel:. — The  origin  and  even  the 
present-day  spelling  of  this  name  are  a  con- 
stant source  of  controversy.  The  one  which 
is  most  frequently  used  and  officially  recog- 
nized by  the  Bureau  of  Reclamation  is  Succor 
Creek.  The  road  to  Jordan  Valley  crossed  this 
creek  and  it  is  related  how  a  stagecoach  was 
attacked  by  Indians  and  took  refuge  in  the 
crock  bottom.  Help  (or  succor)  reached  them 
there  and  the  creek  was  so  named.    A  certain 
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group  vigorously  supports  the  spelling  "Suckt 
Creek."  Whether  this  belief  is  founded  on  tl 
alleged  abundance  of  that  fish  or  the  mine! 
from  the  East  who  were  sold  property  alor 
this  stream  seemingly  cannot  be  agreed  upo 

Ontario. — The  settlement  was  original 
called  lone,  but  when  the  city  was  laid  01 
the  name  was  changed  to  Ontario  by  a  ma 
from  the  Canadian  Province  of  Ontario. 

Ki/ssa. — There  is  more  of  the  adventure  an 
romance  of  the  old  West  linked  with  the  stoi 
of  the  naming  of  the  town  of  Nyssa.  Legen 
has  it  that  a  band  of  Mexican  horsemen  ran: 
ing  far  north  of  their  usual  haunts  kidnaps 
an  Indian  girl  named  Nyssa  or  Nessa  (na 
rators  disagree  on  the  spelling).  The  girl 
father  appealed  to  the  garrison  at  Fort  Bois 
and  a  soldier  was  dispatched  to  follow  tl 
band.  He  succeeded  in  rescuing  the  girl,  bi 
her  freedom  was  short-lived  because  the  kit 
napers  pursued  the  two  and  killed  them  i 
they  were  preparing  to  cross  the  Snake  Rivt 
where  now  stands  the  town  of  Nyssa.  Son, 
stories  of  this  episode  have  a  "lived  liappil 
ever  after"  ending,  but  it  seems  that  tl 
tragic  ending  follows  the  facts  more  closely. 

Some  claim  that  the  town  was  named  f( 
the  Nyssa  tree,  a  species  which  grows  in  tl 
southern  United  States,  while  others  belie\ 
it  was  named  by  railroad  men  after  the  Gree 
city  of  ancient  history  because  of  its  brevit. 
a  quality  so  desirable  in  railroad  designation 

Johannesen  Park.— By  letter  of  January  2 
1938,  to  the  construction  engineer,  OwylK 
project,  the  Pomona  Grange  stated  that  at  i 
meeting  on  January  22  it  was  voted  unan 
mously  to  request  the  Bureau  of  Reclamatic 
to  designate  the  park  as  Owyhee  Dam  si 
Johannesen  Park.  The  grange  did  this  as 
token  of  appreciation  of  the  help  given  by  M 
Johannesen  in  the  development  of  this  area. 

Construction    Engineer   R.    J.    Newell    co: 
curred  in  the  request  in  letter  of  February 
193$  to  the  Commissioner  of  Reclamation. 

In  his  letter  of  March  9,  193S  to  the  grang 
Secretary  of  the  Interior  Ickes  stated : 

"The  Commissioner  of  the  Bureau  of  Re 
lamation  has  advised  me  that  Allen  Johann 
sen.  who  died  July  26,  1937,  was  employed  f< 
approximately  23  years  by  the  Bureau  t 
Reclamation  and,  for  the  10  years  prior  1 
Ms  death,  was  assigned  to  the  Owyhee  projec 
where  he  was  engaged  principally  on  the  co: 
struction  and  operation  of  the  Owyhee  Dai 

"The  action  taken  by  the  Pomona  Grange  i 
requesting  that  his  faithful  and  conscientioi 
service  be  recognized,  by  giving  his  name  i 
the  park  at  Owyhee  Dam,  meets  with  my  a 
proval  and  you  are  hereby  authorized  to  tal 
such  action  as  seems  advisable  in  making  til 
a  matter  of  permanent  record." 

Belle  Fourchc  Project,  South   Dakota 

The    Belle    Fourche    project    is    located 
western     South     Dakota,     northeast    of    tl 
famous   Black  Hills,   where  the  pioneer  hi 
lory  of  the  project  area  began  with  the  di 
coverv  of  gold  in  1876.     Water  for  irrigatk 
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vas  first  delivered  to  a  small  area  on  the 
)roject  in  1908.  The  project  proper  was  com- 
peted in  1911  and  now  has  a  total  irrigable 
irea  of  approximately  80,000  acres.  Belle 
ourehe  Dam,  with  its  reservoir,  is  the  key 
feature  of  the  project  and  the  largest  dam  in 
South  Dakota. 

The  principal  names  on  this  project  orig- 
nate  from  the  city  of  Belle  Fourche  and 
rom  the  river  of  the  same  name.  Belle 
Pourche  is  a  French  name  and  means  "beau- 
iful  forks."  This,  in  turn,  has  reference  to 
he  confluence  of  the  Redwater  and  Belle 
Fourche  Rivers.  Frenchmen  settled  in  this 
icinity  in  the  early  days  and,  according  to 
eports,  engaged  in  fur  trading  with  the 
ndians  as  early  as  1854. 
Belle  Fourche  was  located  on  the  old  S  B 
lanch  owned  by  Seth  Bullock,  a  personal 
riend  of  former  President  Theodore  Roose- 
elt,  who  then  was  a  ranchman  of  Medora, 
L  Dak.  These  men  exchanged  frequent 
[sits  and  also  engaged  in  numerous  hunting 
scapades. 

Marquis  de  Mores  operated  a  stage  line 
n  1884  from  Medora  on  the  Northern  Pacific 
o  the  Black  Hills.  One  of  the  stations  on 
his  line,  named  "De  Mores,"  was  located  on 
he  present  town  site  of  Belle  Fourche.  This 
vas  a  small  hamlet  of  four  or  live  business 
uildings  and  a  few  other  shacks.  The  stage 
ine  was  short-lived,  and  in  1885  De  Mores 
ecame  a  ghost  town,  the  buildings  being 
loved  mostly  to  Minnesela,  a  small  commu- 
tity  about  4  miles  southeast  of  the  present 
ity  of  Belle  Fourche. 
The  Chicago  &  Northwestern  Railway 
eached  the  city  in  1891  and  following  this 
ailway  construction,  Belle  Fourche  for  the 
talance  of  the  nineteenth  century  was  con 
idered  the  largest  original  shipping  point 
for  livestock  in  the  United  States,  cattle 
[oming  from  the  ranges  of  western  South 
Dakota,  northeastern  Wyoming,  southeastern 
Ifontana,  and  southwestern  North  Dakota. 

Newell  was  laid  out  as  a  Government 
!own  site  in  1910,  and  was  so  named  after 
I1.  H.  Newell,  at  that  time  Director  of  the 
Reclamation  Service.  The  Chicago  North- 
western Railroad  reached  the  city  the  same 
rear  and  water  for  the  irrigation  of  adjacent 
lands  became  available  in  1912. 

FruitdaJc  derives  its  name  from  the  or- 
chards of  hardy  fruit  growing  in  that  vicinity 
before  the  project  was  established.  These 
ttchards  have,  to  a  large  extent,  deteriorated 
tnd  many  have  died  out  entirely. 

Nisland  was  platted  by  the  Pioneer  Town- 
site  Co.,  a  subsidiary  of  the  Chicago  North- 
western, the  land  being  purchased  from  Nis 
Sorenson,  an  old  settler.  It  was  first  planned 
o  name  the  place  Lucerne,  but  this  met  with 
opposition  from  the  Post  Office  Department 
ind  the  name  was  changed  to  Nisland  in 
amor  of  Nis  Sorenson,  four  sons  of  whom 
ire  now  irrigation  farmers  on  the  project, 
me  being  an  irrigation  district  director. 

Vale  was  settled  many  years  before  the 
construction    of    the    irrigation    project.      In 


1880  Andrew  Rosander  settled  on  the  Belle 
Fourche  River  near  the  present  town  of  Vale, 
and  3  years  later  applied  for  a  post-office 
permit  in  connection  with  his  roadhouso. 
The  application  called  for  the  name  "Val- 
ley," but  this  was  not  approved,  postal  au- 
thorities suggesting  the  name  "Vale"  which 
was  adopted.  The  town  site  was  platted  by 
Mr.  Rosander  in  190s,  but  the  village  lias 
not   yet   been   incorporated, 

Carlsbad  Project,  X<ir  Mexico 

The  Carlsbad  project  is  located  about  20 
miles  from  the  famous  Carlsbad  Cavern,  be- 
lieved to  be  the  largest  limestone  cavern  in 
the  country,  if  not  in  the  world.  The  project 
was  so  named  because  of  its  proximity  to 
the  mineral  springs  in  the  Pecos  River  about 
:t  miles  above  Hie  (own  by  the  same  name,  the 
waters  of  the  springs  being  similar  in  analysis 
to  the  well-known  springs  at  Carlsbad, 
Austria. 

Tlte  original  name  of  the  city  now  called 
Carlsbad,  prior  to  1899  was  "Eddy,"  named 
for  C.  B.  Eddy,  the  original  promoter  of  the 
Pecos  Irrigation  Co.,  now  the  Carlsbad 
project. 

Uamogordo  Dam. — The  name  "Alamogordo" 
is  a  Spanish  word,  the  literal  meaning  of 
which  is  "big  Cottonwood."  Strictly  speaking, 
the  word  "gordo"  means  "fat"  but  in  Spanish 
it  conveys  the  idea  of  "large"  as  applied  to  a 
large  tree.  "Alamo"  means  "Cottonwood." 
As   applied    to   the  creek   by   that   name   which 

enters  the  Alamogordo  Reservoir,  it  is  as- 
sumed the  large  cot tonwoods  growing  along 
the  banks  and  iii  the  channel  of  the  creek  for 
some  miles  above  its  mouth  were  responsible 
for  the  name. 

Lake  McMillan  was  named  for  W.  II.  Mc- 
Millan, a  wealthy  man  who  was  associated 
with  C.  I'..  Eddy  and  was  a  brother  of  United 
State-  Senator  McMillan. 

Avalon  Reservoir. — From  an  unauthorita- 
tive source  it.  has  been  suggested  that  the 
name  Avalon  might  very  well  be  traced  to  the 
island  of  the  same  name  which,  according  to 
the  legends  of  King  Arthur,  was  said  to  have 
been  Glastonbury,  near  the  terrestrial  para- 
dise, and  the  abode  and  burial  place  of  King 
Arthur,  one  of  the  last  British  chieftains  who 
struggled  against  the  Anglo-Saxon  power  in 
the  sixth  century.  This  king  defended  West 
Britain  against  the  Saxons  and  was  killed  in 
a  decisive  battle  in  the  year  520. 
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pressed  by  contractors.  I  refer  to  the  type 
of  work  involved  in  the  Great  Plains  water 
conservation  and  utilization  program.  Proj- 
ects in  this  type  of  program  are  part  relief. 
Some  money  expended  is  appropriated  directly 
for  this  work  and  it  is  reimbursable,  as  is  the 


entire  cost  of  construction  of  the  projects  in 
our  regular  program.  This  money  goes  for 
supervision,  for  materials  and  supplies,  and 
for  machinery.  Additional  money  is  allotted 
from  relief  funds  and  is  nonreimbursable. 
These  funds  are  used  to  hire  relief  labor  to  do 
as  much  as  possible  of  the  work  involved. 
Ir  is  a  type  of  force  account  construction.  It 
is  also  a  desirable  means  of  providing  neces- 
sary relief  later  on  worth-while,  permanent, 
wealth-producing  improvements.  We  have 
virtually  completed  one  small  project  on  this 
general  plan.  Three  others  are  to  be  started 
in  the  spring.  This  type  of  project  by  its  very 
nature  is  confined  to  areas  where  relief  loads 
are  heavy  and  where  project  costs  are  compar- 
atively high  when  considered  on  a  per  acre 
basis;  in  other  words,  to  such  areas  as  the 
Great  Plains,  where  droughts  of  critical  in- 
tensities are  frequent.  The  procedure  out- 
lined for  these  projects  is  not  readily  adapt- 
able lo  heavy  construction  or  large  structures, 
because  of  the  lack  of  sufficient  numbers  of 
skilled  laborers  on  the  relief  rolls.  I  see  no 
threat  in  this  program  to  the  construction  in- 
dustry. It  is  recognized  that  the  expenditures 
for  a  given  amount  of  work  done  on  this  plan 
are  greater  than  under  the  contract  system. 
This  greater  cost  results  from  the  limitation  as 
to  hours  of  work  and  total  earnings  placed  by 
law  on  relief  employment,  from  wide  fluctu- 
ations in  the  labor  supply,  and  from  a  short- 
ago  of  workers  skilled  in  the  specialties  of 
such  construction.  The  higher  unit  cost, 
however,  is  amply  justified,  I  believe,  by  the 
alternative  necessity  of  providing  less  pro- 
ductive and  desirable  work  at  the  same  ex- 
pense for  the  men  on  relief. 

In  closing,  I  want  to  repeat  that  by  and 
large  our  relationships  with  the  contractors 
have  been  good.  The  Bureau  of  Reclamation 
adheres  to  and  approves  the  policy  of  letting 
ils  work-  b\  contract  on  competitive  bidding. 
Some  difficulties  and  bad  practices  have  en- 
tered, but  they  so  tar  have  been  the  exception 
rather  than  the  rule,  and  we  have  found 
nearly  all  contractors  ready  to  play  the  game 
by  the  rules  laid  down  in  the  public  interest. 
In  the  few  instances  in  which  we  recently 
have  done  work  with  Government  forces,  there 
have  been  good  reasons  for  it.  We  will  do 
work  ourselves  in  the  future,  if  there  are  good 
reasons  for  it,  but  I  do  not  anticipate  that  this 
will  often  be  necessary. 

The  volume  of  new  work  during  the  coming 
year  probably  will  be  reduced,  but  there  will 
be,  I  anticipate,  a  considerable  number  of  at- 
tractive jobs  placed  on  the  market  in  con- 
nection with  projects  now  under  way. 

We  have  been  engaged  in  a  great  construc- 
tion program  in  the  West,  one  of  primary  im- 
portance to  the  region  and  of  benefit  to  the 
Nation  as  a  whole.  I  see  beyond  the  dams 
and  the  canals,  new  farms,  new  towns,  and 
new  homes.  I  see  places  made  by  completion 
of  our  present  programs  for  a  million  more 
people,  who  by  their  labor  and  industry  can 
make  decent  livings.  It  cannot  be  denied  that 
such  opportunities  are  sorely  needed. 
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Construction  of  the  Alamo  River  Crossing 


By  J.  R.  LAWRENCE,  Division  Engineer 


THE  years,  from  1903  to  1907,  witnessed  the 
most  decisive  events  in  the  long  struggle  be- 
tween the  forces  of  man  and  those  of  the 
Colorado  River  for  possession  of  the  fertile 
lands  of  the  Imperial  Valley  of  California. 
Man,  with  the  most  modern  construction  equip- 
ment available  for  the  work,  finally  won  the 
battle  and  the  closure  was  made  of  the  break 
in  the  west  bank  of  the  river.  Through  this 
break,  the  major  part  of  the  Colorado's  flow 
for  almost  2  years  had  crossed  Imperial 
Valley  on  its  way  to  rlie  Salton  S?a.  The 
power  and  treachery  of  the  Colorado  was  well 
demonstrated  by  the  maimer  in  which  it  en- 
larged a  small  diversion  channel  that  had 
been  cut  through  the  western  bank  of  the 
river  during  emergency  efforts  to  divert  some 
of  the  river's  low  flow  into  the  main  canal. 
A  series  of  unprecedented  winter  and  spring 
Hoods  later  washed  away  embankments  built 
across  this  opening  before  they  could  be  com- 
pleted, and  tli"  original  narrow  cut  was  en- 
larged to  a  half-mile  in  width,  along  which 
subsequent  Hood  flows  entered  the  valley. 

After  entering  Mexico  some  distance  south 
of  the  International  Boundary,  the  fl:>w  pro- 


ceeded in  a  general  westerly  direction  to  a 
point  some  10  miles  east  and  south  of  Calex- 
ico,  Calif.  Here  a  part  of  the  flood  waters 
turned  northward  into  the  United  States  and 
followed  a  shallow  wash  channel  across  the 
eastern  section  of  Imperial  Valley  until  it 
reached  the  Salton  Sea;  this  channel  was 
later  known  as  the  Alamo  River.  During  the 
2  years  that  the  uncontrolled  flow  of  the 
Colorado  followed  the  Alamo  Channel,  the 
depth  of  the  formerly  narrow  floodway  was 
increased  to  30  feet  and  had  a  final  width  of 
1.300  feet.  After  the  Colorado  was  brought 
under  control  and  additional  areas  became 
developed,  the  Alamo  River  channel  proved 
useful  for  the  drainage  it  provided  for  ad- 
jacent land  and  for  use  as  a  wasteway  to 
dispose  of  excess  water  from  a  portion  of  the 
Imperial  Irrigation  District's  irrigation  system. 
At  the  point  where  it  is  crossed  by  the 
All-American  Canal,  the  Alamo  River  usually 
(.niies  500  cubic  feet  of  water  per  second 
during  the  busy  irrigation  season,  with  a 
maximum  flow  approaching  1,000  cubic  feet 
per  second  during  periods  of  heavy  rain  on 
the  Mexican  portion  of  the  basin.     The  capac- 


The  river  culvert,  completed  and  partially  backfilled.     The  river  has  been  diverted 
on  the  opposite  side  of  the  steel  piling.     Completed  section  of  the  canal  in  background 


ity  of  the  All-American  Canal  is  4,700  seconi 
feet  above  the  crossing  and  4,303  seconi  { 
feet  below.  Facilities  are  provided  for  di  I 
charging  a  maximum  of  1,500  second-feet  ■  I 
water  from  the  canal  into  the  Alamo  Rivet 
as  regulation  or  emergency  waste  and  f<  ( 
smaller  amounts  to  supply  the  irrigation  r  I 
quirements  from  the  river. 

Bedrock  underlies  several  hundred  feet  ( ( 
alluvial    deposit    in    this    region.     Geologist;) 
state   that   the   bedrock   is   traversed   by   a 
active  branch  of  the  great  San  Andreas  Fau 
almost  directly  under  the  river  channel.     F( 
this    reason    it    was    necessary    to    design 
structure  which  could  withstand  earthquak 
shocks    to    the    greatest    practicable    extei 
without  material  damage. 

Structures 

Four  types  of  structures  were  considered 
for  the  crossing,  namely :  a  monolithic  com 
crete  siphon  under  the  river  channel,  a  trip! 
barrelled  steel  pipe  siphon  over  the  river, 
reinforced  concrete  flume  on  pile-supportffl 
bents,  and  a  concrete-lined  canal  across  til 
channel  on  compacted  fill  over  and  arourn 
a  concrete  box  culvert. 

The  crossing  structure,   as   designed,   com 
sists   of   several   units.     An   inlet   transitiffl 
leads  to  check  and   wasteway  gate  section 
all   founded   on   natural  ground.     Below  til 
check  section  a    transition  continues  to  tl 
concrete-lined    canal    section    built    on    cor: 
pacted  fill,  which  terminates  in  a  transitu 
to  the  normal  earth  section  founded  on  nat  I 
ral    ground.     This    portion    of    the    crossinl 
structure   extends   416   feet  along   the  eanaal 
The   check    structure   is   provided    with    foul! 
18-foot  by  15-foot  3-inch  radial  gates  equippe: 
with  electrically  operated  hoists. 

A  double  7-  by  9-foot  box  culvert  forms  tl ; 
river    channel    through    the    compacted    ei> 
bankment.     Suitable  inlet  and  outlet  trans 
tions  at  either  end  connect  the  culvert  wit: 
the  channel  banks,  the  outlet  transition  font 
ing  a  stilling  basin  which  retards  the  bigg 
velocity  flow  occurring  through  the  culvert 
This  structure,  including  transitions,  extend 
395.83  feet  along  the  river  channel. 

The  wasteway  consists  of  a  gate  structur 
housing  two  7-foot  6-inch  by  6-foot  automat  : 
float-controlled  radial  gates,  a  double  box  cu 
vert  section  through  the  canal  bank,  a  chut 
a  stilling  pool,  and  an  outlet  transition  to  tl 
right  bank  of  the  river  channel.     The  aufr 
matic  gates  will  serve  to  maintain  a  pred 
termined  maximum  water  surface  in  the  cana  I 
or  may  be  fully  opened  to  waste  1,500  seconi - 
feet.     The   drop   in    water   surface   betwec 
normal  canal  and  river  water  surfaces  is  aboi  I 


{  66  }         The  Reclamation  Era,  March  1940 


24  feet.    The  length  of  the  wasteway  structure 
is  188.69  feet. 

Due  to  the  fact  that  the  available  compac- 
tion material  was  a  fine  silt,  with  low  stability 
when  saturated,  it  was  deemed  necessary  to 
prevent  water  from  the  canal  from  seeping 
into  the  embankment.  An  8-  to  9-inch  concrete 
lining  was  provided  for  the  canal  section  in 
the  compacted  embankment.  The  lining  over- 
lays a  blanket  of  screened  gravel,  6  to  12 
inches  in  thickness,  which  will  serve  to  drain 
my  water  penetrating  the  lining  membrane. 
The  gravel  blanket  is  in  turn  drained  by  3 
lines  of  6-inch  sewer  tile,  laid  with  open  joints 
which  discharge  through  the  culvert  top.  The 
ravel  blanket  was  placed  on  the  embankment 
I  slopes  and  floor,  screeded  to  subgrade  shape, 
uid  its  surface  stabilized  by  the  application  of 
i  thin  coat  of  gunite. 

The  outer  slopes  of  the  compacted  fill  are 
weighted  and  drained  by  a  layer  of  pit-run 
ravel,  extending  from  the  top  of  the  bank  to 
|S  feet  below  the  culvert  transition  grades. 
This  blanket  varies  in  horizontal  thickness 
from  3  feet  at  the  top  of  bank  to  21  feet  at 
the  elevation  of  the  transition  floor.  Sewer 
tile  underdrains  are  provided  under  the  cul- 
vert outlet  transition  floor.  so  ;is  to  balance 
external  and  uplift  pressures. 

All  portions  of  the  structure  arc  jointed,  so 
as  to  provide  articulated  units  free  to  move 
with  either  settlement  or  earthquake  shocks. 
Transverse  joints  were  provided  across  the 
concrete-lined  section  at  intervals  of  23  feet 
3  inches,  and  longitudinal  joints  were  provided 
at  the  base  of  each  slope  slab.  All  joints  are 
sealed  against  water  leakage  by  means  of 
specially  molded  rubber  diaphragms  which 
span  the  joints  and  are  embedded  in  the  con- 
crete on  either  side  thereof.  Elastic  fillers  of 
sponge  rubber  and  dehydrated  cork  are  pro- 
vided in  the  joint  between  the  adjoining  con- 
crete, so  as  to  further  reduce  the  restraint 
between  adjacent  units  that  may  be  subjected 
to  displacements. 

Contract  Awarded 

A  contract  was  awarded  during  June  193S. 
for  building  the  structure.  The  main  canal 
had  been  previously  excavated  up  to  each 
bank  of  the  channel.  The  method  of  con- 
structing the  crossing  consisted  of  first  by- 
passing the  river  around  the  site,  then 
installing  the  culvert  complete  with  inlet  and 
outlet  transitions,  diverting  the  river  through 
the  culvert,  and  backfilling  the  culvert  and 
river  bed.  The  uncompleted  section  of  All- 
american  Canal  was  then  built  across  the  fill 
with  construction  comprising  compacted  em- 
bankments and  a  concrete  lined  water-carry - 
ng  section. 

The  contractor's  first  construction  problem 
iealt  with  diversion  of  the  Alamo  River  to 
permit  the  construction  of  the  culvert.  A 
cofferdam  was  constructed  by  driving  a  con- 
;inuous  double  row  of  steel  sheet-piling  along 
:he  channel.  By  the  use  of  wing  walls  (see 
ig.  No.  2),  the  stream  was  diverted  along  one 
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Placing  gunite  to  stabilize  the  gravel  blankets  on  the  completed  compacted  banks  of 
the  All-American  Canal  across  the  Alamo  River 


side  of  tin'  piling,  while  excavation  and  un- 
watering  was  completed  on  the  other  side.  To 
provide  a  firm  foundation  for  the  culvert,  a  5- 
foot  overburden  of  silt  was  stripped  from  the 
river  bed.  This  was  removed  not  only  from 
I  be  ana  immediately  underlying  the  culvert, 
but  from  the  entire  area  upon  which  the  com- 
pacted canal  banks  were  to  rest.  The  differ- 
ence in  elevation  between  the  completed  ex- 
cavation and  the  water  surface  in  the  diverted 
river  was  11  feet.  Overturning  moments  on 
tbc  sheet  piling  were  compensated  by  the  in- 
stallation   <if    an    extensive    system    of    steel 

cable   ties   to  the  b.ilik. 

Upon  completion  of  the  concrete  culvert 
and  the  placing  of  compacted  backfill  over 
the  barrels,  the  river  was  diverted  through 
the  culvert  and  the  temporary  steel  sheet- 
piling  removed.  The  next  stage  was  the 
compaction  of  the  canal  embankments  across 
the  top  of  the  fill.  It  was  desirable  that 
the  compacted  banks  should  reach  a  final  set- 
tlement status  before  the  concrete  lining  was 
placed.  In  order  to  determine  the  amount 
and  rate  of  settlement  of  the  banks,  a  group 
of  four  settlement-recording  wells  was  in- 
stalled in  the  canal  banks,  with  sections 
being  added  as  the  embankment  increased 
in  height.  The  wells  were  arranged  so  that 
one  well  was  located  on  each  side  of  the 
culvert  in  both  the  right  and  left  banks  of 
the  canal.  The  wells  were  located  over  those 
areas  of  the  riverbed  that  were  stripped  to 
the  lowest    elevations,   and   extend  from   the 


top  of  the  compacted  embankment  to  a  depth 
of  3  feet  below  the  foundation  stripping. 
Each  well  consists  of  alternate  sections  of 
1%-  and  2-inch  pipe  fitted  so  that  a  short 
length  of  the  smaller  pipe  telescopes  inside 
i  bo  larger,  permitting  vertical  movement  of 
the  pipe  sections  at  the  various  elevations  in 
the  embankment.  Frequent  observations  of 
the  offsets  between  the  two  pipes  were  made. 

As  an  indication  of  the  state  of  compaction 
obtained  in  the  initial  work,  a  period  of  2 
weeks  after  placement  showed  a  maximum 
drop  of  only  six  one-hundredths  of  a  foot.  In 
a  3-month  period  following  that,  no  settle- 
ment has  been  noted. 

The  Alamo  Rher  crossing  was  completed 
in  December  1939.  This  event  marks  the 
completion  of  the  final  All-American  Canal 
Structure,  and  symbolizes  the  beginning  of 
a  new  era  for  the  Imperial  Valley  of  Cali- 
fornia. From  its  headworks,  some  15  miles 
east  of  Yuma,  Ariz.,  the  All-American  Canal 
runs  for  a  distance  of  80  miles,  to  the  west- 
ern boundary  of  the  Imperial  Valley.  In 
addition  to  serving  the  farms  and  cities  of 
Imperial  Valley,  the  canal  will  supply 
Coachella  Valley  through  a  branch  canal 
now  under  construction.  Provision  has  also 
been  made  at  the  western  terminus  of  the 
AlliAmerican  Canal  for  the  city  of  San 
Diego  to  receive  155  cubic  feet  of  water  per 
second,  the  right  to  which  will  not  be  de- 
manded until  that  city's  present  supply  is 
required    to   ]„■  augmented. 


Reclamation  Engineers  Receive  | 
New  Assignments 

C.  C.  FISHER,  construction  engineer  of  t  . 
Deschutes  project,  with  headquarters  at  Ben  J 
Oreg.,  has  been  placed  in  charge  of  prelimina  | 
investigations  on  a  proposed  Reclamation  pre  { 
ect  in  the  Willamette  Valley,  Oreg.,  and  Dea  J 
S.  Stuver,  for  the  past  3  years  Assistant  Ge  1 
eral  Supervisor  of  Operation  and  Maintenan  « 
for  the  Bureau  of  Reclamation,  with  hea 
quarters  in  Washington,  D.  O,  has  been  a  J 
pointed  to  succeed  Mr.  Fisher. 

C.  C.  Fisher  has  been  with  the  Bureau  j 
Reclamation  since  1903,  as  engineering  aid  I 
assistant  engineer,  and  full  engineer,  resp€| 
tively.  In  1919  he  was  placed  in  charge  | 
secondary  investigations  on  the  Owyhee,  J!| 
dith  Basin,  San  Carlos,  Boulder  Canyon.  Dft 
chutes,  Baker,  San  Juan,  and  Chico  project! 
In  1929  he  was  in  charge  of  investigations  oj 
the  Upper  Gila  River ;  from  1934  to  1937,  till 
Deschutes  Basin ;  and  in  1937,  the  Gram  >! 
Ronde.  He  has  been  construction  engineer 
the  Deschutes  project,  on  which  first  contrac  1 
were  awarded  last  July,  since  its  inception.    \ 

Deane  S.  Stuver  was  first  employed  by  till 
Bureau  in  1910,  on  the  Newlands  projeol 
Nevada.  He  was  successively  promoted  fro 4 
junior  to  assistant  to  associate  engineer,  an} 
in  1926,  he  became  project  manager.  In  193 
he  was  assigned  to  Washington,  D.  C,  fro 
which  post  he  received  his  present  assignment 

Both  Mr.  Fisher  and  Mr.  Stuver  have  hd 
long  and  varied  experience  with  the  work  <  I 
the  Bureau  since  its  earlier  days,  and  are  wt>, 
fitted  for  their  new  assignments.  Mr.  Stuni 
is  especially  qualified  for  the  duties  on  tl! 
Deschutes  project,  which  has  three  CO! 
camps;  he  was  in  charge  of  the  CCC  branl 
of  the  Bureau's  work  from  its  inception  unt 
August  1936,  when  he  became  connected  wil' 
the  Operation  and  Maintenance  Division  of  t\\ 
Bureau. 

Or/ana1  Activities 

THE  Orland  project  has  inaugurated  a  serins 
of  five  weekly  public  forums,  to  be  held  by  tm 
Orland  Night  School,  the  first  of  which  o 
curred  on  January  IS.  These  public  forum, 
open  to  the  general  public,  are  based  on  "111 
ternational  Relations"  and  feature  outstanr 
ing  speakers  from  the  faculties  of  nearb 
colleges. 

Interior  Officials  in  West 

UNDER  Secretary  of  the  Interior  A.  L.  Wil 
and  Mrs.  Wirtz,  accompanied  by  Assistant 
Commissioner  of  Reclamation  H.  W.  Bashor* 
and  Joel  D.  Wolfsohn,  executive  secretary  C' 
the  National  Tower  Policy  Committee,  mad' 
a  brief  tour  of  some  of  the  western  reclama 
tion  projects  during  the  month  of  Marcl 
Their  trip  included  Grand  Coulee,  Yakima 
and  Boulder. 
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Salt  River  Directors  Inspect  New  Power  Line 


OF  special  interest  and  vital  importance  to 
the  Salt  River  Valley  is  the  140-mile  high- 
tension  transmission  power  line  recently  com- 
pleted by  the  Bureau  of  Reclamation  from 
Parker  Dam  on  the  Colorado  River  to 
Phoenix,  Ariz.,  connecting  at  a  substation  at 
Parker  Dam  with  another  power  line  running 
up  to  Boulder  more  than  150  miles  distant. 
Every  person  living  on  the  Salt  River  project 
is  affected  directly  or  indirectly  by  this  line. 

Throughout  the  construction  period,  from 
the  day  the  first  survey  stake  was  set  until 
the  switch  was  closed  to  bring  electric  power 
from  Boulder  Dam  to  Phoenix,  it  has  been 
news.  Among  other  items  of  publicity  which 
have  kept  the  job  in  the  public  mind  was  a 
full-page  illustrated  story  in  the  Arizona  Re- 
public of  December  18  last.  Also,  at  a  later 
date,  in  January,  a  window  display  devoted  to 
the  transmission  line  in  one  of  the  la  rue 
sliow  windows  of  the  Arizona  Republic  at- 
tracted wide  attention. 

Doubly  interested  in  the  early  completion 
of  the  line  is  the  Salt  River  Valley  Water 
Users'  Association  because  they  are  to  receive 
the  first  block  of  power  delivered  over  il. 
Power  has  been  sorely  needed  because  low 
water  in  the  Salt  River  reservoirs  has  seri- 
ously curl  ailed  the  output  of  the  association's 
hydroelectric  plants.  The  new  line  will  sup- 
ply the  needed  power  not  only  to  Phoenix 
homes,  but  to  other  towns  and  irrigated  farms 
in  central  Arizona,  where  extended  drought 
and  small  stream  run-offs  from  the  mountains 
had  cut  down  the  amount  of  hydroelectric 
energy  available. 

Power  for  the  region  is  ordinarily  supplied 
by  the  Salt  River  Valley  Water  User's  Asso 
ciation,  which  is  the  organization  operating 
the  Salt  River  Valley  project,  and  the  Central 
Arizona  Light  &  Power  Co.,  a  private  utility. 

Present  Power  Contract 

The  power  generated  at  Boulder  and  now 
delivered  via  Parker  Dam  over  the  new  line 
is  power  allotted  to  the  Metropolitan  Water 
District  of  Southern  California,  an  incorpo- 
rated union  of  13  cities  including  Los  Angeles, 
but  unused  by  it  owing  to  the  fact  that  its 
Colorado  River  aqueduct  pumping  require- 
ments at  present  leave  a  surplus  available. 
The  Salt  River  Valley  Association  has  con- 
tracted to  buy  power  from  this  surplus  until 
a  power  plant  now  under  construction  at 
Parker  Dam  is  completed. 

After  Parker's  power  plant  is  completed 
power  will  be  delivered  directly  from  Parker 
Dam  instead  of  from  Boulder,  to  the  Phoenix 
area.  Both  the  Salt  River  Valley  Association 
and  the  Central  Arizona  Light  &  Power  Co. 
have  already  entered  into  20-year  contracts 
with  the  Government  to  buy  Parker-generated 
power  when  it  is  available  for  delivery. 

The  Boulder  power  now  being  delivered  to 
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the  Salt  River  Association  over  the  new  line 
costs  1.03  mills  per  kilowatt-hour,  the  firm 
energy  rate  for  Boulder  power,  plus  a  generat- 
ing charge  of  28  cents  per  month  per  kilowatt 
of  maximum  demand. 

Parker  Darn  power,  after  completion  of  the 
plant,  will  sell  for  l.!)  mills  per  kilowatt-hour 
plus  $(;,25<)  per  month  for  a  generating  charge. 
However,  the  Central  Arizona  Light  &  Power 
Co.  and  the  Salt  River  Association  have  each 
guaranteed  a  minimum  annual  payment  for 
the  power  of  $220,000  a  year.     Each  is  entitled 


to  lake  up  tu  (he  maximum  rate  of  delivery  of 
30,000  kilovolt-amperes,  under  their  20-year 
contracts. 

The  new  line  is  a  three-phase',  single-circuit, 
60-cycle,  H-frame  line  carrying  161,000  volts. 
It  cost  about  $1,500,000,  which  will  be  repaid 
tu  the  Government  out  of  power  revenues. 

The  association's  active  interest  and  helpful 

cooperation  has  been  evidenced  in  many  ways. 

()n  two  occasions  a  group  of  their  directors 

made  an  inspection  trip  over  the  line  to  see  for 

i  ( 'ontinued  mi  pagi    ~,  / 1 


140-mile  high-tension  power  line  from  Parker  Dam  to  Phoenix 
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Closure  Gates 

Columbia  Basin  Project,  Washington 


STEEL  gates  of  unusual  size  and  of  ingenious 
design  are  used  in  diverting  the  Columbia 
fnun  one  to  another  group  of  low  gaps  in  the 
Grand  Coulee  Dam  while  the  spillway  section 
is  under  construction. 

The  base  of  the  dam  was  completed  across 
the  canyon  of  the  Columbia  River  late  in  liviT. 
and  since  that  time  the  water  of  the  river  has 
flowed  through  many  low  gaps  in  the  spillway 
section  of  the  structure. 


As  the  spillway  section  is  built  up,  several 
of  the  gaps  are  closed  at  their  upstream  ends 
by  large  steel  uatcs  resting  against  and  mak- 
ing watertight  joints  with  adjacent  high  blocks 
50  feet  apart,  while  the  river  flow  passes 
through  the  gaps  remaining  open.  The  bot- 
toms of  (be  open  gaps  are  above  the  down- 
stream water  level,  so  closure  gates  are  re- 
quired at  only  I  be  cnlrar.ee  to  the  gaps.  A  con- 
siderable bead  has  developed  at  these  points. 


This  gate,  more  than  50  feet  wide  and  weighing  75  tons,  is  handled  by  a  large  barge 
and  is  used  to  divert  the  flow  of  the  Columbia 


Two  kinds  of  devices  are  used  in  closing  the 
gaps,  the  sleel  gates  themselves  and  so-callec 
gate  frames  which  make  connections  betweer 
the  concrete  and  the  gates.  Eight  gates  anc 
nine  gate  frames  have  been  built.  The  gate 
frames  are  installed  first,  the  extra  frame 
ma  king  it  possible  to  transfer  a  gate  from  one 
gap  to  another  without  waiting  for  a  frame  tc 
lie  transferred. 

Each  gate  is  35  feet  high  and  a  little  ovei 
52  feet  wide.  It  consists  of  9  horizontal  plate 
girders  about  3  feet  deep  at  the  ends  and  I 
feet  deep  about  15  feet  each  way  from  the 
middle.  Side  girders  and  a  steel  plate  covei 
on  the  flat,  downstream  face  complete  the 
main  structure.  Along  each  vertical  edge,  oi 
the  downstream  face  of  each  gate,  is  a  rovi 
of  20  steel  rollers  16  inches  in  diameter  am 
with  faces  5%  inches  wide.  They  run  or 
steel  roller  guides  on  the  gate  frames  am 
make  it  possible  to  slide  the  gate  while  it  in 
under  hydraulic  pressure. 

Parts  of  the  gates  were  fabricated  in  the 
shops  of  the  Pacific  Car  &  Foundry  Co.  at 
Seattle,  and  assembled  on  the  base  of  the  dam) 
Each  weighs  70  tons.  In  the  lower  part  ot 
each  gate  is  a  closed  chamber  about  5  feei 
high.  Valves  are  provided  for  filling  and 
draining  the  chamber,  and  for  admitting  wa 
ter  through  the  gate  to  equalize  pressure  or 
the  faces  of  the  gate  when  it  is  to  be  removee 
from  a  closed  channel. 

The  gate  frame  is  a  device  designed  to  ad 
mit  of  making  a  watertight  connection  to  th< 
concrete  on  each  side  and  at  the  bottom  o; 
an  open  gap,  without  being  hampered  seri 
ously  by  the  swift  current  entering  the  gap 
It  consists  of  two  heavy  H-column  steel  shape; 
for  the  vertical  members,  a  box  girder  con 
necting  their  lower  ends,  and  a  removabh 
lattice  truss  connecting  their  tops.  A  dressee 
timber  filler  on  one  flange  of  the  H-shap< 
makes  contact  with  the  concrete;  and  a  pro 
jeeting  piece  of  %-inch  belting,  clamped  be 
tween  the  wood  anel  the  steel,  is  forced  by  the 
water  back  of  the  gate  into  watertight  com 
tact  with  the  concrete. 

The  gate  frame  is  suspended  by  brackets  at 
tached  to  its  vertical  members  and  hookee 
over  anchor  bolts  set  vertically  in  the  corners 
of  the  concrete  blocks  bounding  the  low  gap 
The  weight  of  the  frame,  and  the  force  of  th< 
current  entering  the  gap  keep  the  frame  ii 
place  without  additional  fastenings. 

After  a  gate  frame  is  in  place,  closure  i: 
completed  by  setting  a  gate  in  the  frame 
This  is  accomplished  by  means  of  a  "hoist 
barge"  with  an  A  frame  at  one  end.  It  takes 
a  gate  from  a  transfer  barge ;  drifts  into  posi 
tion  in  front  of  an  open  gap,  under  control  oi 
heavy  cables  anchored  upstream ;  enters  the 
vertical   rows  of  rollers  at  the  edges  of  tht 
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Placing  four  pairs  of  outlet  works  gates 

and  conduit  at  the  1,036-foot  elevation 

of  the  spillway  section  of  the  dam 

gate  into  the  roller  guides  formed  on  the  outer 
flanges  of  the  H-shapes  by  the  addition  of 
welded  flanges  parallel  to  the  web;  and  lowers 
the  gate  upon  the  boxsill  at  the  bottom  of  the 
gate  frame. 

Watertight  connections  between  the  gate 
and  the  frame  are  made  by  a  rubber  gaskel 
between  machined  surfaces  on  the  bottom  of 
the  gate  and  the  top  of  the  frame  sill,  and 
by  %-inch  belt  attached  to  the  outer  vertical 
edges  of  the  gate  and  forced  into  contact  with 
the  gate  frame  by  the  water.  The  entrance 
being  closed,  the  gap  drains  downstream,  and 
the  surfaces  are  cleaned  to  make  good  joints 
with  fresh  concrete. 

With  a  gate  in  position  and  secured  to  the 
gate  frame,  the  lattice  truss  joining  the  tops 
of  the  vertical  members  of  the  gate  frame  is 
removed  to  make  room  for  concrete  forms  for 
the  upstream  face  of  the  dam.  Seepage 
water  is  pumped  out  of  the  sump  formed  l>\ 
the  gate  and  frame  below  the  entrance  to  the 
gap. 

A  gate  is  removed  by  the  hoist  barge  after 
concrete  is  placed  in  the  gap  it  has  closed 
by  admitting  water  behind  the  gate  to  equal- 
ize the  pressure  on  the  faces  of  the  gate.  Re- 
quired hoisting  capacity  is  reduced  by  filling 
the  chamber  in  the  gate  with  air. 

The  gates  were  designed  by  and  are  the 
property  of  the  Consolidated  Builders,  Inc., 
contractors  for  the  completion  of  the  dam. 

Public  Land  Opening 

ON  THE  Sun  River  slope  division.  Sun  River 
project,  Montana,  public  land  opening  is  an- 
nounced for  April  22  of  141  farm  units  rang- 
ing in  size  from  308  to  157.4  irrigable  acres. 
Literature  on  the  subjeel  is  available  on  ap- 
plication to  the  Commissioner,  Bureau  of 
Reclamation,  Department  of  the  Interior. 
Washington,  D.  C. ;  or  the  Superintendent. 
Sun  River  project,  Fairfield,  Mont. 

Salt  River  Power 

(Continued  front  page  69) 

themselves  what  was  being  done.  The  first 
trip  was  made  early  in  the  summer  after  the 
line  was  located  and  before  actual  construction 
was  begun.  The  second  trip  took  place  on 
January  17  and  18  when  a  party  of  association 
directors  under  the  leadership  of  Lin  B.  Orme, 
president,  and  Harry  J.  Lawson,  chief  en- 
gineer, went  over  the  job  to  see  the  line  ready 
for  use,  except  for  one  short  section  which  was 
rapidly  being  completed.  Directors  making 
the  trip  were  R.  K.  Wood,  James  Thomas,  I. 
E.  Moore,  John  H.  Dobson,  J.  A.  Sinnot,  T.  J. 
Hughes,  and  E.  F.  Sargent.  The  party  left 
Phoenix  early  on  the  morning  of  January  17 


and  spent  all  day  driving  over  the  line  to 
Parker  Dam  where  the  night  was  spent  in  the 
Government  camp.  The  next  morning,  before 
returning  to  Phoenix,  the  party  was  shown 
Parker  Dam  and  the  site  of  the  power  plant 
where  active  construction  is  getting  well 
started.  Also  of  great  interest  to  everyone 
were  the  pumping  plants  of  the  Metropolitan 
Water  District  of  Southern  California  which 
were  inspected  throughout.  Upon  their  return 
to  Phoenix,  the  members  of  the  party  were 
unanimous  in  their  approval  of  what  they  had 
seen. 

Klamatb  Community 
Organization 

THE  association  of  dairymen  and  distrib- 
utors,   recently    organized    on    the    Klamath 


project,  held  its  first  annual  dinner  during 
December.  The  dinner  was  attended  by  175 
members  and  interested  patrons.  The  organ- 
ization works  in  cooperation  with  the  Oregon 
Dairy  Council,  public  health  units,  and  public 

SCllOOlS. 


Orland  Grows  First  Crop  of 
Broccoli 

HARVESTING  of  a  5-acre  tract  of  broccoli 
was  stalled  on  the  Orland  project  during  Janu- 
ary. As  this  is  the  first  commercial  planting  of 
broccoli  in  the  history  of  the  project,  it  is  being 
watched  with  much  interest.  The  product  is 
of  excellent  quality  and  is  yielding  5,000 
pounds  per  acre.  The'  entire  crop  is  being 
sold  ill  local  markets. 
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The  Snow  Lake  Tunnel 

Migratory  Fish  Control,  Columbia  Basin  Project 
By  CARL  J.  NIELSEN,  Associate  Engineer 


A  2,500-FOOT  rock  tunnel,  tapping  a  moun- 
tain lake  150  feet  below  its  surface,  in  order 
to  supply  cold  water  for  a  fish  hatchery  at 
Leavenworth,  Wash.,  was  driven  in  1039  by 
the  Bureau  of  Reclamation,  as  a  part  of  the 
migratory  iish  control  program  of  the  Co- 
lumbia  Basin  reclamation  project. 


The  Grand  Coulee  Dam  is  so  high  that 
neither  ladders  for  the  accommodation  of 
Jish  bound  upstream  to  spawn  nor  means  of 
passing  fingerlings  safely  downstream  over 
the  dam  are  practicable.  As  a  consequence, 
future  generations  of  that  relatively  small 
fraction    of    the    Columbia    River    migratory 


Valve  for  tunnel  control  works  at  Snow  Lake,  awaiting  transportation  over 

6-mile  trail  to  the  lake 


fish  run  which  used  the  river  above  the  dam 
must  hereafter  be  cared  for  below  the  dam. 
This  will  be  done  by  transplanting  them  into 
tributaries  which  enter  the  Columbia  below 
the  Grand  Coulee  Dam,  and  above  the  Rock 
Island  Dam.  where  the  adult  fish  can  be 
trapped  on  their  way  upstream. 

The  fish  will  be  transported  in  specially 
designed  refrigerated  and  air-conditioned 
tank  trucks  to  a  hatchery  under  construction 
by  the  Bureau  at  Leavenworth;  and  fry  or 
fingerlings  will  be  planted  in  the  Wenatchee, 
Entiat,  Methow,  and  Okanogan  Rivers,  to 
which  they  will  return  to  spawn  naturally 
after  maturing  at  sea.  Providing  a  water 
supply  sufficient  in  quantity  and  suitable  in 
temperature  for  the  proper  operation  of  hold- 
ing ponds,  hatchery,  and  rearing  ponds  pre- 
sented   many   engineering   problems. 

Water  for  the  main  hatchery  at  Leaven- 
worth is  obtained  from  two  sources :  Icicle 
Creek  on  which  the  holding  ponds  and  hatch- 
ery are  located,  and  the  Wenatchee  River 
from  which  a  supplementary  supply  is  fur- 
nished through  a  diversion  canal  of  160  cubic 
feet  per  second  capacity.  The  hatchery  and 
holding  pond  operations  will  require  water 
of  relatively  low  temperatures  to  maintain 
the  vitality  of  the  adult  fish  and  produce  the 
best  spawn.  In  their  upstream  migration 
after  leaving  the  salt  water  of  the  sea,  the 
fish  are  often  bruised  and  otherwise  injured 
in  the  course  of  their  travels  to  the  spawn- 
ing areas.  These  injured  areas  are  subjected 
to  attack  by  fungus  and  vermin  detrimental 
to  the  fish,  and  many  die  as  a  result.  The 
higher  the  temperature  of  the  water  the 
greater  the  rapidity  with  which  these  attacks 
take  place.  For  this  reason  an  adequate 
supply  of  cool  water  is  essential  for  the  suc- 
cessful operation  of  the  hatchery. 

Water  from  Icicle  Creek  is  of  desired  low 
temperatures  throughout  the  year ;  but  during 
the  late  summer  months,  the  water  in  the 
Wenatchee  River  increases  in  temperature  so 
that  the  use  of  this  water  alone  is  not  con- 
sidered advisable  at  such  periods  of  the  year. 
To  offset  the  objectionable  high  temperatures 
of  the  Wenatchee  River  water,  it  is  proposed 
to  mix  or  temper  it  with  the  cooler  supply  from 
Icicle  Creek  to  produce  a  blended  supply  con- 
ducive to  good  hatchery  growth  and  care,  and 
of  required  temperatures.  This  proposed  plan 
of  maintaining  a  satisfactory  water  supply  for 
the  hatchery  was  further  complicated  by  the 
fact  that  during  the  latter  part  of  each  sum- 
mer the  flow  in  Icicle  Creek  is  rapidly  dimin- 
ished owing  to  irrigation  diversions  above  the 
hatchery  area  and  to  the  natural  decrease  in 
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run-off.  The  flow  is  reduced  to  such  an  extent 
that  sufficient  water  is  not  available  to  tem- 
per the  Wenatchee  River  water  properly  for 
the  hatchery  and  holding-pond  operations. 
This  decrease  in  the  natural  cold-water  supply 
which  might  seriously  disrupt  operations  and 
defeat  the  purposes  of  the  hatchery,  necessi- 
tated the  development  of  an  additional  cold- 
water  supply  of  sufficient  volume  to  insure  the 
successful  operation  of  the  hatchery  through- 
out the  critical  summer  months. 

Investigations  indicated  that  a  supplemen- 
tary storage  supply  of  cold  water  could  be 
made  available  from  an  isolated  and  undevel- 
oped region  on  the  headwaters  of  Snow  Creek, 
a  tributary  of  Icicle  Creek,  about  7  miles  from 
the  hatchery  station  and  at  an  elevation 
nearly  1  mile  above  it.  Located  at  Ibis  poini 
are  two  lakes  which  drain  an  area  of  approxi- 
mately 4.7  square  miles  between  6,000  and 
8,700  feet  in  elevation.  This  area  is  subjected  i" 
heavy  snowfall  and  in  the  higher  elevations  is 
Lce-capped  or  glacial  in  character.  The  lower 
lake  is  small  and  shallow,  but  the  upper  lake 
covers  an  area  of  111  acres  and  is  very  deep. 

At  the  outlet  from  the  lower  lake  a  good 
site  was  discovered  for  the  construction  of 
a  small  dam  to  create  the  desired  storage. 
However,  the  scarcity  of  earth  and  loose 
rock  in  this  area  for  construction  materials, 
and  the  inaccessibility  of  the  site  for  trans- 
portation from  outside  sources  discouraged 
the  construction  of  such  a  dam. 

The  Upper  Snow  Lake  is  separated  by  a 
narrow  granite  ridge  from  another  small 
lake  (Nada  Lake)  located  about  470  feet 
below,  and  to  the  north.  The  outlet  from 
Nada  Lake  also  discharges  into  Snow  Creek. 
Study  revealed  that  by  driving  a  tunnel 
through  the  ridge  separating  the  two  lakes, 
to  enter  the  bed  of  Upper  Snow  Lake,  about 
150  feet  below  the  water  surface,  it  would 
be  possible  to  develop  approximately  12,000 
acre-feet  of  natural  storage,  because  of  the 
unusual   depth   of   the   lake. 

Before  work  could  be  undertaken  on  the 
construction  of  the  tunnel  it  was  necessary 
to  prepare  a  means  of  access  to  the  lake 
for  the  transportation  of  equipment  and  sup- 
plies required  in  the  tunneling  operations. 
Contract  was  entered  into  with  the  United 
States  Forest  Service  fur  the  construction 
of  a  trail  30  inches  wide  from  Icicle  Creek 
to  the  site  of  the  proposed  camp  at  Nada 
Lake,  a  distance  of  approximately  G  miles. 
Work  on  the  trail  was  commenced  Septem- 
ber 12,  1938,  and  the  trail  was  sufficiently 
opened  on  October  17,  1938,  to  permit  the 
first  movement  of  materials  and  supplies  to 
the  Nada.  Lake  camp,  although  the  trail 
could  not  be  used  to  good  advantage  until 
November  3,  1D3S. 

Materials  Moved   by  Pack   Trains 

Transportation  of  the  necessary  supplies 
and  equipment  from  Icicle  Creek  to  the  base 
of  operations  at  Nada  Lake  camp  was  an  item 
of  major  importance.     Bids  were  opened  for 


two  alternative  methods  of  transportation — 
airplane  and  pack  train.  Contract  was 
awarded  to  the  lew  bidder  for  pack  trains, 
the  successful  bid  being  considerably  below 
the  bid  for  transportation  by  air.  Movement 
of  materials  to  the  camp  site  was  commenced 
during  the  latter  part  of  October  to  permit 
the  construction  of  a  permanent  camp  head- 
qua  iters  and  make  possible  the  commence- 
ment of  excavation  on  the  tunnel  during  the 
winter  months  so  that  the  storage  supply 
would  be  available  for  hatchery  operations 
at  the  earliest  practicable  date. 

The  driving  of  the  tunnel  was  undertaken 
with  Government  forces  to  expedite  the  start 
of  operations  and  eliminate  the  delay  re- 
quired to  advertise  and  award  work  under  a 
separate  contrail.  A  camp  established  at 
Nada  Lake  consisted  of  dormitories,  mess  hall, 
cook  shaclc,  compressor  house,  blacksmith 
shop,  powder  shed,  and  other  facilities  to  ac- 
commodate the  forces  required  for  the  tunnel- 
ing operations  and  to  serve  as  a  base  for  con- 
struction activities.  Daily  contact  was  es- 
tablished with  the  Leavenworth  office  by 
means  of  short  wave  radio,  operated  at  regu- 
lar prescribed  intervals. 


Actual  excavation  at  the  tunnel  portal  was 
commenced  late  in  November  1938.  The  tun- 
neling operations  were  conducted  on  a  3-shift- 
per-day  basis  with  crews  of  miners,  laborers, 
mechanics,  blacksmiths,  carpenters,  and  other 
personnel  required  to  maintain  continuous 
operations  in  the  tunnel.  The  tunnel  was 
excavated  5  feet  in  width  and  7  feet  in  height, 
the  smallest  section  to  which  the  tunnel  could 
be  advantageously  and  economically  worked. 
The  general  plan  of  tunnel  advancement  was 
to  excavate  the  heading  to  the  full  tunnel  sec- 
tion, drilling  an  average  of  23  holes  in  the 
heading  for  each  round  to  a  depth  of  approxi- 
mately 5  feet.  An  average  of  100  pounds  of 
40  and  60  percent  gelatine  dynamite  was 
loaded  in  the  holes  for  each  round,  and  the 
average  tunnel  advancement  per  round  was 
4.2  feet,  involving  approximately  6  cubic  yards 
of  material.  Five  electric  delays  were  ordi- 
narily used  in  shooting  the  rounds,  and  the 
electric  current  was  supplied  from  a  110-volt, 
direct  current  power  and  lighting  circuit. 
Compressed  air  for  operation  of  the  tunneling 
equipment  was  furnished  by  two  compressors 
of  210  and  315  cubic  feet  per  minute  capacity. 

The    tunnel    was    started    at    an    elevation 


Conveying  a  heavy  valve  over  a  rocky  trail  in  the  Cascade  Mountains  for  the  control 

of  the  flow  of  cold  water  from  a  high  mountain  lake  to  an  enormous  fish  hatchery 

under  construction  at  Leavenworth,  Wash. 
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Horses  are  used  to  carry,  high  up  in  the  Cascades,  equipment  to  control  the  icy  flow 
from  the  bottom  of  Snow  Lake  through  a  2,500-foot  tunnel  to  the  fish  hatcheries 


about  2(10  feet  below  the  surface  of  Snow  Lake 
(station  0+13),  and  carried  upward  toward 
the  lake  on  a  slope  of  1  foot  per  100  feel  for 
n  distance  of  approximately  2,500  feet.  The 
rock  encountered  was  a  hard  and  dense 
granite  of  excellent  quality  so  that  it  was 
unnecessary  to  timber  any  part  of  the  tunnel. 
A  few  seams  were  encountered  in  the  nick 
for  the  first  10  feet  of  excavation,  but  in  the 
next  1,000-foot  section  the  reek  was  almost 
cnl i rely  free  of  scams.  A  fault  or  split  about 
1  foot  in  thickness  and  completely  filled  with 
vein  or  dyke  material  was  encountered  cross- 
ins  the  tunnel  diagonally  at  station  10+00, 
1'Ut  the  1'aull    was  tighl   and  carried  no  water. 


Between  stations  15+S0  and  16+60  a  number 
of  open  water-filled  seams  were  crossed  which 
drained  readily,  indicating  no  connection  with 
the  lake  located  about  250  feet  above  and  to 
the  left  of  this  area.  At  station  16+85  a 
second  vein  about  2  feet  in  thickness  was  en 
countered  but  developed  no  difficulty  due  to 
water  or  unsatisfactory  rock.  At  station 
21+80  the  tunnel  passed  under  the  edge  of 
the  lake  about  170  feet  above  and  continued 
through  hard  dry  rock  to  station  25+15  where 
the  horizontal  reach  was  terminated. 

As  the  tunnel  heading  approached  the  lake, 
"feeler"  holes  were  drilled  upward  and  ahead 
of  the  heading,  to  determine  that  a  sufficient 


thickness  of  rock  was  located  above  and  in 
advance  of  the  heading  to  permit  the  continu- 
ation of  the  excavation.  It  was  intended  to 
drive  an  inclined  heading  perpendicular  to  the 
lake  bottom  from  the  end  of  the  horizontal 
tunnel  near  station  25+15,  but  the  "feeler" 
holes  indicated  the  presence  of  a  loose 
boulder  liable  to  obstruct  the  tunnel  opening 
after  the  last  blast,  so  a  new  approach  was 
made  by  driving  a  new  heading  diagonally 
upward  from  a  point  about  16  feet  back  from 
the  end  of  the  original  adit,  to  avoid  the 
boulder  and  also  water-bearing  fissures  pene- 
trated by  other  test  holes.  Drill  holes  from 
the  new  heading  indicated  some  broken  rock 
and  seams  immediately  adjacent  to  the  lake 
bed,  but  revealed  that  the  bed  of  the  lake 
in  the  location  of  the  proposed  tunnel  en- 
trance was  entirely  free  from  loose  or  slide 
rock,  but  was  covered  by  a  layer  of  fine  silt 
mud.  This  condition  was  previously  indi- 
cated by  soundings  made  through  the  ice  to 
determine  the  character  of  the  lake  bed  and 
to  ascertain  a  satisfactory  location  for  the 
tunnel  entrance  into  the  lake.  As  a  result 
of  these  soundings  the  lake  bed  was  found  to 
he  smooth  with  a  slope  of  1 :1.7  at  the  site  of 
the  proposed  entrance.  The  thickness  of  the 
mud  layer  was  found  to  vary  from  2  feet  to 
ZVz  feet  at  the  particular  area  in  question. 

With  its  location  thus  established,  the  en- 
trance into  the  lake  was  prepared  by  exca- 
vating an  inclined  tunnel  section  upward 
from  the  main  bore  on  an  angle  of  57°30' 
with  the  horizontal,  starting  in  the  tunnel 
proper  between  stations  24+89.8  and  24+95.7. 
Excavation  of  the  inclined  tunnel  followed 
the  same  procedure  used  in  the  main  part 
of  the  tunnel,  and  was  carried  to  a  point  7 
feet  from  the  lake  bed.  This  section  of  the 
tunnel  converged  as  it  approached  the  lake 
to  lessen  the  possibility  of  a  large  piece  of 
broken  rock  or  a  boulder  lodging  or  wedging 
in  the  main  entrance  section  when  the  final 
shot  was  fired.  The  last  7-foot  section  was 
drilled  to  receive  the  final  charge,  and  work 
was  then  discontinued  on  the  heading  until 
other  features  of  the  tunnel  were  completed. 

Catch  basins  or  sumps  were  excavated  in 
the  floor  of  the  tunnel  to  collect  the  debris 
and  rock  resulting  from  the  final  blast.  The 
first  sump  was  located  at  the  foot  of  the  in- 
clined tunnel,  and  four  additional  sumps 
were  provided  at  varying  intervals  along  the 
main  bore  to  receive  the  rock  which  might 
be  carried  beyond  the  first  sump.  As  each 
sump  wTas  completed,  all  tunneling  equipment 
was  removed,  and  final  clean-up  of  the  sec- 
tions completed. 

The  excellent  quality  of  the  rock  in  which 
the  tunnel  was  excavated  permitted  the  tun- 
nel to  be  placet!  under  pressure  without 
lining  or  other  protective  treatment.  It  was 
desired  to  locate  the  outlet  works  as  near 
the  portal  as  possible  to  eliminate  the  re- 
quirement for  an  auxiliary  or  entrance  adit 
to  reach  the  operating  valves.  However,  to 
reduce  the  chance  of  leakage  from  the  tun- 
nel,   due    to   joints    or    openings    in    the   rock 
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assembly  27  feet  8  inches  in  length,  with  bell 
mouth  entrance  from  the  inside  of  the  bulk- 
head; and  two  valves  at  the  end  of  the  pipe, 
.1  .".n  inch,  cast-steel  gate  valve  for  emergency 
purposes  and  a  281/4-inch  diameter  tube  valve 
in  regulate  the  discharge.  Two  reinforced 
concrete  piers  are  provided  to  support  the 
pipe  and  valves  downstream  from  the  bulk- 
head. The  valve  controls  are  located  on  a 
platform  grating  in  the  valve  chamber  di- 
re. iu  above  the  valves.  A  2-inch  diameter 
pipe  line  is  carried  through  the  bulkhead 
and  e, ,nii,. eied  to  a  pressure  gage  located  in 
the  valve  chamber  to  record  the  pressures 
within  the  tunnel  upstream  from  the  bulk- 
head. Aggregates  for  required  concrete 
construction  in  the  outlet  works  were 
screened  from  tunnel  muck.    Mixing  was  per- 


Control  valve  in  place,  Snow  Lake  tunnel 


Lower  portal,  Snow  Lake  main  tunnel, 
tapping  upper  Snow  Lake,  and  adit  tun- 
nel to  control  gate  chamber 


near  the  portal,  it  was  decided  to  construct 
the  outlet  works  about  150  feet  from  the 
portal,  in  the  center  of  an  unusually  massive 
and  monolithic  zone  of  granite  which  would 
require  a  minimum  amount  of  grouting  to 
effect  a  tight  seal.  This  necessitated  the 
excavation  of  an  adit  which  was  located  10 
feet  above,  15 y2  feet  to  the  side  of,  and 
parallel  to  the  main  tunnel.  A  valve  cham- 
ber or  operating'  room  10%  feet  wide,  11 
feet  long,  and  9  feet  in  height  above  the 
tunnel  was  excavated  at  the  valve  location. 
The  outlet  works  consist  of  a  concrete 
bulkhead  7  feet  4  inches  in  thickness  keyed 
into  the  granite  at  station  1+04  and  grouted 
in  place;  a  30-inch  diameter  plate  steel  pipe 
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formed   with  a   3%   cubic  foot  batch  mixer, 
and  concrete  was  placed  by  hand. 

Following  the  installation  of  the  outlet  pipe 
and  the  30-inch  gate  valve,  preparations  were 
made  on  October  14,  1939,  for  the  firing  of  the 
last  shot  to  remove  the  remaining  7  feet  of 
rock  at  the  tunnel  entrance  to  the  lake.  The 
absence  of  loose  rock  overburden  at  the  site 
of  the  tunnel  opening  permitted  the  use  of  a 
relatively  small  quantity  of  powder  for  the 
final  blast  since  it  was  unnecessary  to  add  an 
additional  charge  to  throw  such  overburden 
materials  out  into  tin'  lake  away  from  the 
tunnel  entrance.  A  total  of  32  holes  in  the 
heading  was  loaded  with  220  pounds  of  60-per- 
cent gelatine  dynamite,  it  being  desired  to 
break  the  rock  into  small  fragments  to  prevent 
the  possibility  of  large  pieces  lodging  or  wedg- 
ing in  the  opening.  Ventless  electric  blasting- 
caps  of  "no  delay,"  and  four  different  delays 
were  used  in  firing  different  charges  of  the  last 
round.  Since  the  loaded  holes  would  neces- 
sarily be  exposed  for  some  time  to  possible 
moisture  in  the  tunnel  before  the  round  could 
be  fired,  it  was  considered  advisable  to  pro- 
vide auxiliary  circuits  to  insure  the  firing  of 
all  holes  in  the  event  of  the  failure  of  any 
electric  detonator.     For  this  purpose  a  sepa- 


rate circuit  of  "Cordeau"  interconnected  all 
holes  of  the  same  delay  period  and  each  such 
"Cordeau"  circuit  was  connected  to  an  inde- 
pendent firing  circuit  through  a  delay  cap  of 
the  same  period.  The  leading  wires  for  both 
circuits  were  carried  to  the  valve  chamber, 
where  the  firing  switch  was  located,  by  pass- 
ing the  wires  through  the  2-inch  diameter 
pressure  gage  pipe  in  the  concrete  bulkhead. 
The  pipe  was  provided  on  the  outside  end  with 
a  gate  valve  for  closure  after  the  shot  was 
fired  and  the  wires  had  served  their  purpose 
and  were  severed. 

When  the  holes  were  loaded  and  connected, 
timbers,  ladders,  and  other  materials  were  re- 
moved from  the  tunnel,  and  the  30-inch  gate 
valve  was  closed  to  seal  the  tunnel,  in  prepara- 
tion for  the  blast.  The  switch  was  thrown  in, 
and  a  period  of  several  seconds  elapsed  before 
any  sound  was  heard  at  the  gate  chamber  and 
the  rush  of  air  noted  through  the  2-inch  pres- 
sure gage  pipe.  The  ignition  wires  having  been 
cut  off,  the  valve  on  the  2-inch  line  was  then 
closed,  and  the  gage  registered  a  maximum 
pressure  of  86  pounds  per  square  inch  approxi- 
mately 1  minute  after  the  shot  was  fired. 
This  pressure  was  maintained  for  a  short  pe- 
riod of  time,  after  which  the  pressure  dropped 


to  75  pounds  per  square  inch,  and  then  in- 
creased again  to  80  pounds  per  square  inch 
where  it  remained  constant.  It  is  estimated 
that  between  2  and  3  minutes  were  required 
to  fill  the  tunnel  after  the  shot  was  fired.  A 
very  slight  leak  was  noted  at  the  top  of  the 
concrete  bulkhead,  but  the  valve  and  connect- 
ing pipe  showed  no  sign  of  leakage. 

As  nearly  as  could  be  ascertained,  only 
one  explosion  took  place  when  the  firing 
switch  was  thrown  in.  If  only  one  explo- 
sion did  occur,  it  is  possible  that  the  shock 
from  the  first  charge  ignited  detonated  other 
charges. 

Since  the  regulating  tube  valve  could  not  be 
installed  until  the  opei'ations  in  the  tunnel 
were  completed,  only  a  very  rough  estimate 
of  the  rate  of  flow  into  the  tunnel  could  be 
made.  The  installation  of  the  tube  valve  was 
completed  and  the  valve  first  opened  on  Octo- 
ber 26,  1939,  and  tested  to  one-half  opening. 
The  amount  of  water  discharged  indicated  that 
the  opening  into  the  lake  was  of  sufficient  size 
to  serve  the  purposes  of  the  tunnel.  Final  1 
testing  on  the  valve  will  be  completed  to  full 
opening  as  soon  as  work  now  in  progress  on 
the  holding  ponds  at  the  Leavenworth  hatchery 
station  is  completed. 
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■NOTE.S- 

"Hookup"  similar  for  each  different  delay. 

In  addition  to' Cordeau    each  hole 
provided  with  primer 

Assumed  elevation  of  lake  surface  -at 
hiffh  wafer  43Q6.€>    Tunnel  elevations 
based  on  this  assumed  efev&fion. 
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Showing  /oc a f ion  of  holes 
and  sequence  of  shots 
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Clearing  Kachess  Reservoir  Area 
with  C.C.C  Forces 


Yakima  Project,  Washington 


By  PAUL  TAYLOR,  Assistant  Engineer 


KACHESS  RESERVOIR  is  the  second  larg- 
est of  six  reservoirs  which  supply  stored 
water  for  the  Yakima  project.  The  dam 
forming  this  reservoir  was  completed  in  1912. 
It  was  built  across  the  Kachess  River  a 
short  distance  below  a  natural  lake,  of  gla- 
cial origin,  where  it  raised  the  natural  lake 
surface  approximately  40  feet.  In  the 
natural  state,  this  lake  consisted  of  two 
parts — a  big  lake,  the  upper  end  of  which 
was  connected  with  a  little  lake  by  a  chan- 
nel, called  the  "narrows."  At  high  stages 
one  lake  is  formed,  which  is  about  10 
miles  long  and  1  mile  wide,  with  a  shore 
line  of  about  23  miles. 

The  area  flooded  by  the  construction  of 
the  dam  was  covered  with  timber,  a  large 
portion  of  which  was  merchantable.  Sev- 
ern 1  unsuccessful  attempts  were  made  to 
sell  this  timber  by  contract.  Part  of  the 
timber  was  harvested  by  construction  forces 
before  it  was  killed  by  filling  the  reservoir. 
After  a  few  years  the  area  of  flooded  lim- 
ber formed  a  mass  of  debris,  portions  of  which 
floated  about  the  lake  and  became  a  menace 
to  the  spillway  and  outlet  works. 

By  1930  it  was  evident  that  this  menace 
must  be  removed.  Accordingly,  plans  were 
made  and  authority  was  obtained  for  clear- 
ing the  flooded  area.  The  lake  shore  was 
divided  into  schedules  and  a  portion  of  the 
work  advertised  for  clearing  during  the  fall 
of  1930.  However,  bids  were  so  much  higher 
than  the  engineer's  estimate  that  the  work 
was  started  by  force  account  during  the  fall 
of  1930.  During  1931  the  heaviest  schedules 
(were  cleaned  up  by  force  account. 

Shortly  thereafter,  because  of  hard  times, 
Iclearing  operations  were  discontinued  in 
order  to  keep  down  operation  and  main 
tenance  costs.  Meanwhile  the  E.C.W.,  now 
C.C.C,  organization  was  developed.  By  1935 
jthe  use  of  C.C.C.  forces  for  this  work  was 
authorized.  On  July  25,  1935,  a  camp  was 
jerected  at  the  lower  end  of  the  little  lake, 
just  above  the  "narrows."  Because  of  heavy 
winter  snows  and  severe  weather,  the  camp 
|was  built  only  for  summer  occupation,  which 
Was  first  made  July  31,  1935.  The  camp  was 
'occupied  also  during  the  summers  of  193G 
and  1939. 

In  1936  a  new  spillway  was  constructed 
for  the  Kachess  Dam.  This  spillway  pro- 
vided for   the   installation   of  a   radial   spill- 


way gate,  which  would  raise  the  lake  sur- 
face about:  2  feet  higher  than  previously. 
This  gate  was  installed  during  the  summer 
of  1937,  and  the  water  surface  was  raised 
to  the  maximum  high  water  mark  during  the 
springs  of  1938  and  1939.  In  the  spring  of 
1939  this  newly  flooded  strip  was  cleared  by 
C.C.C.  forces.  By  November  30,  1939,  there 
remained  approximately  8  weeks'  work  for 
a  full  strength  company  to  complete  this 
clearing. 

Primarily    the    work    consisted   of   clearing 
about  900  acres,  about  one-half  of  which  had 


been  completed  by  operation  and  maintenance 
and  construction  forces.  This  work  was  ex- 
tremely  hazardous,  not  only  because  of  its 
nature,  but  also  because  of  its  inaccessibility. 
The  lake  shore  was  readily  approachable  from 
only  three  points.  Furthermore,  the  lake  i- 
at  times  subject  to  severe  squalls,  making 
travel  by  boat  at  times  both  difficult  and  dan- 
gerous. Considerable  travel  by  water  was 
accessary  in  order  to  perform  the  work.  This 
was  accomplished  with  a  28-foot  storage  O.  & 
M.  launch  and  ten  10- foot  metal  boats  pro- 
pelled   by    5    outboard    Evinrude    motors    of 


Upper  end  of  Lake  Kachess.     Reservoir  area  cleared  and  timber  piled  ready 

for  final  disposal 
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about  1  horsepower.  A  raft,  towed  by  the 
launch,  was  also  constructed  for  moving  both 
men  and  machinery  about  the  lake. 

Enrollee  Training 

Before  starting  work,  the  enrollees  were 
trained  in  fire  fighting  by  experienced  forest- 
ers, thoroughly  instructed  in  the  use  of  tools 
and  equipment,  and  given  both  on-the-job  and 
off-the-job  training.  Special  attention  was 
called  to  the  use  of  axes,  saws,  sledges. 
wedges,  peavies,  and  life  preservers.  They 
were  taught  how  to  carry  tools  through  the 
woods  to  prevent  injury  to  themselves  and 
others,  how  to  handle  saws  when  timber 
bound,  how  to  buck  logs  in  all  positions,  and 
how  to  properly  fell  trees  without  injury  to 
their  tools,  to  themselves,  or  to  others. 

They  were  taught  the  mechanics  of  block 
and  tackle,  and  the  mechanical  advantage 
gained  by  the  use  of  certain  combinations  of 
blocks.  Qualified  enrollees  were  taught  the 
methods  of  high  rigging,  how  to  safely  climb 
and  riy,  high  pules,  and  also  when  and  where 
to  oil  the  different  blocks.  They  were  thor- 
oughly trained  in  the  handling  of  trucks, 
tractors,  hoists,  and  other  equipment.  Quali- 
fied enrollees  were  also  taught  the  use  of  the 


outboard  motors  and  safe  methods  in  handling 
i he  heats.  Such  enrollees  were  required  to 
lie  good  swimmers  and  to  wear  life  preservers 
while  working  in  the  boats.  In  addition,  all 
enrollees  traveling  by  water  were  equipped 
with  life  preservers  and  were  instructed  in 
their  use. 

l/i  tliods  Vs(  <l  in  Clearing 

The  object  in  clearing  the  reservoir  area  was 
to  fell,  pile,  and  burn  the  dead  timber  and 
debris  with  as  little  handling  as  possible. 
The  lake  shore  was  strewn  with  Heating 
debris,  consisting  mostly  of  bark,  branches, 
stumps,  and  logs.  Filling  of  the  reservoir 
each  spring  covered  portions  of  the  area  pre- 
viously cleared,  with  this  debris.  Portions 
of  the  shore  line  were  steep,  rocky,  and  poorly 
accessible  for  removing  debris.  In  felling  the 
timber,  the  enrollees  were  placed  far  enough 
apart  to  prevent  accidents  by  one  set  felling- 
timber  on  the  other.  Piling  was  done  either 
by  hand  or  power.  As  soon  as  practicable 
after  piling,  the  debris  was  burned.  All  men 
working  in  the  timber  were  equipped  with 
calked  shoes,  which  permitted  them  to  climb 
over  logs  and  debris  with  minimum  danger  of 
slipping  or  falling. 


Upper  end  of  Lake  Kachess  before  beginning  the  clearing  operations 

by  CCC  enrollees 
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A  good  hand  piling  crew  consisted  of  abouii 
20  men  working  under  experienced  supervi 
sion.  The  logs  were  decked  as  closely  as  pos 
sible  after  cutting  to  lengths  that  could  Ik 
handled.  Logs  too  heavy  for  one  man  wer« 
carried  to  the  pile  with  timber  carriers 
The  logs  were  rolled  into  the  pile  with  skids 
The  piles  were  usually  8  to  10  feet  high 
Twenty-horsepower  tractors  were  found 
very  useful  for  yarding  the  logs  to  the  piles 
and  for  decking  the  heavier  logs.  Small  logs, 
branches,  and  debris  were  placed  at  the  ends 
of  the  piles  to  aid  in  the  burning.  Wet  or 
water-soaked  logs  were  placed  on  top  of  dry 
logs  to  insure  a  cleaner  burn. 

Piling  with  Poiri  r 

Power  piling  was  accomplished  with  the 
use  of  gin  poles  or  jammers.  The  gin  pole 
consisted  of  a  pole,  usually  vertical  but  some- 
times leaning,  or  a  standing  tree  located  in 
the  desired  position.  The  pole  was  held  in 
position  by  a  number  of  guys,  usually  live, 
consisting  of  wire  rope  of  about  one-eighth 
of  an  inch  greater  in  diameter  than  the  rope 
used  in  the  rigging.  These  guys  radiated 
from  the  top  of  the  pole  and  stabilized  it  tor 
use  with  blocks.  The  jammer  consisted  of 
an  A-frame,  mounted  on  one  end  of  a  sled 
and  so  constructed  that  it  could  be  set  at 
any  angle  or  let  down,  and  the  whole  thing, 
moved  by  a  power  unit  to  a  different  loca- 
tion. When  piling,  the  power  unit  was  usu- 
ally mounted  on  the  other  end  of  the  sled. 
When  in  use  the  A-frame  was  raised  and: 
guyed,  usually  with  four  wire  ropes.  Thei 
power  units  consisted  of  double  drum  hoists,-, 
caterpillar  tractors  equipped  with  double 
drum  hoists,  trucks,  and  20-horsepower  trac- 
tors. When  the  trucks  and  small  tractors 
were  used  for  power,  the  power  units  were 
not  stationary  and  were  therefore  not  mount- 
ed on  the  sled. 

Logs  were  drawn  t<>  the  gin  poles  or  jam- 
mers by  using  either  a  plain  choker  or  a  self- 
releasing  choker.  Because  of  danger  of  in- 
jury to  the  men,  the  self-releasing  choker 
was  used  whenever  possible. 

The  poles  used  were  sound  timbers,  usually 
about  GO  feet  long.  Piles  made  with  the  verti- 
cal poles  had  the  appearance  at  a  distance 
of  huge  ant  hills.  The  main  objection  to  this 
type  of  piling  was  that  the  piles  did  not  burn 
as  efficiently  as  when  decked.  Burning  was 
particularly  poor  at  the  toes  of  the  pile.  To 
overcome  this,  all  light  material  was  piled 
closely  against  the  toes  of  the  piles.  Timbers 
piled  with  a  leaning  gin  pole  were  decked  as 
closely  as  possible.  Logs  piled  in  this  man- 
ner burned  readily  and  did  not  require  much 
rechunking. 

Piling  with  Jammer 

Piling  with  the  jammer  was  very  similar  to 
that  done  with  the  gin  pole,  except  that  the 
logs  to  be  piled  were  drawn  directly  toward 
the  A-frame.  Sometimes  the  logs  were  closely 
decked,  but  ordinarily  they  were  drawn  up  to 
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the  A-frame  and  released.  Building  the  pile 
was  accomplished  by  the  use  of  a  plain  choker 
or  a  self-releasing  choker.  Another  satisfac- 
tory method  was  to  use  logging  tongs  with 
short  grips.  These  tongs  were  similar  to  ice 
tongs.  The  log  was  drawn  to  the  pile  and  then 
raised  off  the  ground  and  quickly  released. 
As  the  lower  end  struck  the  ground  the  jar 
disengaged  the  tongs,  which  were  then  pulled 
back  by  hand  before  taking  hold  of  the  next 
log  to  be  piled.  The  height  of  the  pile  was 
limited  to  the  height  of  the  A-frame.  In 
piling  with  both  jammer  and  gin  pole,  a  mini- 
mum crew  of  four  men  was  used  as  follows: 
One  power  operator,  one  signal  man,  and  two 
chokermen.  For  work  where  the  debris  was 
piled  near  the  lake  surface  in  narrow  fringe, 
the  use  of  the  jammer  was  ideal. 

Burning 

All  piles  were  so  located  that  burning  would 
create  a  minimum  fire  hazard.  Before  work 
was  started  on  a  given  area,  the  advice  of  the 
local  district  ranger  of  the  United  States  For- 
est Service  was  sought  and  arrangement  of 
piles  was  gone  over  in  the  field  with  him.  This 
method  developed  a  cooperative  spirit,  and 
the  district  ranger  was  kept  in  touch  with  the 
prevailing  fire  hazard. 

Before  burning,  during  the  tire  season,  a 
permit  was  obtained  from  the  district  ranger. 
Most  of  the  burning  was  done  at  night  to  keep 
the  fire  hazard  at  a  minimum.  Before  burn 
ing,  fire  lines  were  constructed,  fire  pumps 
were  installed,  hose  was  laid,  portions  of  the 
ground  wet  down,  and  all  possible  precautions 
taken  to  prevent  fire  spreading.  Crews  were 
kept  with  the  fires  until  the  piles  were  eon 
sumed.  As  soon  as  the  heat  had  left  the  piles 
sufficiently  to  permit,  the  unburncd  debris  was 
chunked  up  and  shot  with  powder.  Shooting 
the  logs  not  only  split  and  splintered  the 
wood,  but  drove  the  moisture  from  the  timber. 
Some  logs  bad  to  be  shot  several  times  before 
they  would  completely  burn. 

Progress   of    Work 

Field  work  by  C.  C.  C.  forces  was  first 
started  on  August  12,  1935.  Construction 
of  the  camp  delayed  earlier  prosecution  of 
the  work  ;  hence  it  was  too  late  to  accomplish 
much  clearing  during  that  year.  However, 
several  stands  of  heavy  dead  trees  near  the 
camp  were  cleaned  up,  and  some  little  prog- 
ress was  made  up  the  little  lake  from  camp. 
For  the  period  worked,  excellent  progress 
was  made.  Forty  acres  were  cleared,  70 
acres  partially  cleared,  and  5,668  man-days 
were  used  before  the  company  evacuated 
camp  on  November  1,  1935.  During  the  win- 
ter the  camp  was  maintained  under  the  care 
of  a  watchman. 

On  June  1,  1936,  the  camp  was  again 
occupied.  Heavy  accumulations  of  debris  at, 
the  lower  end  of  the  big  lake  and  at  the 
upper  end  of  the  little  lake  were  cleaned  up. 
In  addition,  all  standing  timber  then  flooded 


Boulder  Dam  Amphitheater 


MAY  we  present  the  Boulder  Dam  Amphi- 
theater? When  the  dam  was  used  on  Janu- 
ary 17  as  "Convention  City"  for  the  Rotary 
Clubs  of  Las  Vegas  and  Boulder  City  includ- 
ing officers  of  46  other  southwestern  clubs,  a 
less  frequented  spot  near  the  dam  was  se- 
lected for  the  oeeasioii.  Nested  against  the 
sloping  Arizona  Canyon  wall  is  a  natural 
amphitheater,  a  broad  paved  area  overlook 
ing  the  dam,  the  spillway,  the  intake 
towers,  and  Lake  Mead.  Here,  sheltered 
from  desert  wind  by  the  sloping  terrain 
which  proves  also  a  sounding  board,  the  loo 
or   more   member-   gathered,   away   from    the 


beaten   trails,   but   within   view  of  all   the  in- 
teresting features  unique  to  Boulder  Dam. 

The  spot,  now  called  Boulder  Dam  Am- 
phitheater, offers  opportunities  for  many  such 
gatherings  in  the  future.  Few  famed  out- 
door amphitheaters  offer  the  combination 
found  here  of  privacy,  spaciousness,  natural 
acoustics,  and  painted  scenery,  tucked  beside 
the  world's  greatest  engineering  structure, 
and  overlooking  a  reservojir  which  offers 
boating,  swimming,  and  fishing  for  moments 
of  relaxation.  Even  the  spillway  is  big 
enough  for  a  football  field.  Did  we  hear 
someone  mention  a  Boulder  Bowl? 


was  felled  and  bucked,  and  the  shores  of 
the  little  lake  cleaned  up.  When  the  camp 
was  evacuated  on  October  12,  1936.  15  acres 
had  been  completed  and  119  acres  partially 
completed,  with  the  usr>  of  7,509  man-days. 
After  October  12,  1936.  until  May  21,  1939, 
no  clearing  was  done.  On  May  17,  1939, 
the  camp  was  again  occupied,  and  clearing 
started  on  May  22.  This  clearing  was  con- 
tinued until  November  6,  1939.  On  Novem- 
ber 7,  the  company  moved  out,  after  clearing 
394  acres,  with  the  use  of  10,439  man-days. 
On  this  date  the  camp  was  again  placed 
under  the  care  of  a  watchman.  There  has 
been  expended  on  this  clearing  to  date  23.616 
man-days.     It   will    take   an   estimated   7,000 


man-days  more  to  complete  this  work.  All 
felling  and  most  of  the  bucking  have  been 
completed,  so  that  it  only  remains  to  clean 

up   the   shore   line. 


Death  of  Robert  M.  Price 

IT  IS  with  regret  that  the  Washington  office 
notes  in  the  latest  report  from  the  Truckee 
storage  project  the  death  in  January  of  Robert 
M.  Price,  attorney  for  the  Washoe  County 
Water  Conservation  District.  Mr.  Price  will 
be  greatly  missed  throughout  the  project  and 
as  an  official  of  the  district,  as  he  was  always 
found  to  In-  cooperative,  genuine,  and  sincere. 
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Idaho  Weed  Program 

By  H.  L.  SPENCE,  Jr.,  Extension  Agronomist 


NOXIOUS  weed  infestations  have  long  been 
one  of  the  greatest  farm  problems  in  Idaho, 
and  their  control  and  eradication  is  vitally 
necessary  if  successful  farming  is  to  be  con- 
tinued. No  single  farming  requirement  de- 
mands such  universal  and  increasing  atten- 
tion as  do  weeds.  The  expense  of  fighting 
weeds  represents  the  largest  part  of  the  labor 
costs  required  in  producing  crops.  The  seri- 
ousness of  this  problem  has  been  evidenced 
in  Idaho  by  the  widespread  interest  of  farm- 
ers and  businessmen  alike,  and  in  their  efforts 
to  obtain  the  establishment  of  a  comprehen- 
sive State-wide  weed  control  program. 

For  the  past  4  years  Idaho  farmers  have 
been  cooperating  with  the  first  State-wide 
noxious  weed  eradication  program  to  be  under- 
taken by  any  State.  During  this  period  of 
time,  more  than  60,000  acres  of  perennial  nox- 
ious weeds  have  been  brought  under  control, 
which  in  return  has  added  hundreds  of  thou- 
sands of  dollars  to  land  valuations  within  the 
State.  No  one  program  has  ever  met  with 
such  universal  support  from  both  farmers 
and  businessmen  in  the  history  of  the  State, 
and  with  the  solid  foundation  now  molded, 
this  program  stands  to  remain  until  the  seri- 
ous problem  of  noxious  weeds  is  brought 
under  permanent  control. 

Idaho  is  a  comparatively  young  State,  hav- 
ing enjoyed  statehood  for  the  relatively  short 


period  of  50  years.  During  this  same  period 
of  time,  the  major  portion  of  the  agricultural 
industry  in  the  State  has  been  developed. 
The  entire  soul  hern  two-thirds  of  the  State 
is  made  up  primarily  of  irrigation  projects, 
most  of  which  have  been  established  less  than 
40  years.  At  the  time  these  projects  were 
open  to  settlers,  serious  weed  pests  were  un- 
known, as  the  lands  were  made  up  of  virgin 
desert  areas  which  were  brought  into  bloom  as 
irrigation  water  was  made  available. 

Supplies  of  crop  seeds  were  brought  into 
the  Slate  to  plant  these  new  lands,  and  with 
these  seeds  came  the  first  noxious  weeds. 
Plants  which  are  native  to  a  country  seldom 
have  been  known  to  become  serious  weed 
pests,  but  when  transplanted  to  other  environ- 
ments they  often  become  disastrous  pests. 
This  fact  is  clearly  evidenced  when  we  con- 
sider that  in  excess  of  99  percent  of  our  pres- 
ent weeds  have  been  introduced  from  foreign 
countries.  "Weeds  arrived  with  the  first  im- 
migrants from  the  Old  World.  From  these 
early  times  the  spread  of  weeds  has  been  traced 
until  today  every  county  is  well  infested.  Al- 
falfa seed  from  Russia  and  Turkestan  ;  vege- 
table and  flower  seeds  from  the  Netherlands, 
France,  Germany,  and  England;  grasses  from 
Australia  and  New  Zealand  ;  soybeans  from 
the  Orient,  and  ships'  ballast  from  every 
port  in  the  world;  all  have  contributed  heav- 


One  of  30  cultivator  units  operated  under  the  Idaho  weed  program  during  1939. 
Each  infested  field  is  cultivated  every  12  days 


ily  to  infest  our  fields  with  new  weed  pests 
As  the  seriousness  of  weed  infestations  be 
came  apparent,  the  experiment  stations  tool; 
up  the  problems  of  working  out  control  anc1 
eradication  measures.     Such  a  program  waai 
conducted  by  the  Idaho  experiment  stations' 
from  their  earliest  establishment,  but  the  prob 
lem  did  not  receive  major  emphasis  until  abouH 
1925.     During  the  past  15  years,  the  experi 
ment  stations  and  the  Extension  Division  havt 
placed  major  emphasis  upon  the  problem  oil 
controlling  noxious  weeds.     Many   materials 
and    methods    were    tested     and    discarded 
Promising  means  of  control  and  eradicatior 
were  taken  into  the  field,  and  demonstration; 
set  up  in  every  section  of  the  State  to  show 
farmers    how    this    problem    might    be    met 
During  the  same  period,  an  extensive  educa- 
tional program  has  been  conducted  to  bring 
about  full  recognition  of  the  seriousness  of  the 
weed  problem  to  both  farmers  and  business- 
men throughout  the  State.     Recognition  of  the 
seriousness  of  noxious  weeds  by  farmers  is 
more  than  50  percent  of  any  weed  battle. 

State  Weed  Laiv 

The  demand  for  action,  following  general] 
realization  of  the  seriousness  of  the  problem, 
culminated  in  the  establishment  of  a  State 
weed  law,  which  set  up  the  machinery  by 
which  the  problem  could  be  met.  Briefly  the 
Idaho  weed  law  requires  that  each  board  of 
county  commissioners  create  a  part,  or  the 
entire  county,  into  a  weed  district.  Weeds 
which  arc  considered  noxious  are  named,  and 
methods  of  control  and  eradication  specified. 
A  date  is  prescribed  by  which  time  the  indi- 
vidual landowner  must  destroy  any  noxious 
weeds  growing  upon  his  properties.  If  the 
individual  owner  should  fail  to  do  so,  the 
county  then  has  the  legal  right  to  send  crews 
onto  the  property  and  to  destroy  any  noxious 
weeds  found  growing  there,  the  cost  of  which 
work  is  assessed  to  his  taxes.  Following  the 
passage  of  this  law,  numerous  individual 
counties  in  Idaho  established  county  programs 
in  an  effort  to  combat  the  weed  problem.  It 
was  found,  however,  due  to  excessive  costs 
of  known  methods  of  weed  eradication,  that 
the  program  could  not  be  financed  by  the 
county  or  the  individual  landowner  on  a  scope 
sufficiently  large  to  deal  with  the  problem. 

Early  in  1933  the  committee  representing 
leading  farm  and  civic  organizations  was  or- 
ganized for  the  purpose  of  investigating  pos- 
sibilities of  obtaining  State  and  Federal  aid 
for  weed  eradication.  The  work  of  this  com- 
mittee resulted  in  the  approval,  during  the 
sining  of  1936,  of  a  $1,000,000  weed  project, 
by  the  Works  Progress  Administration.     Since 
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that  time,  two  supplemental  projects  have 
ueen  approved  in  amounts  totaling  in  excess 
jf  $3,000,000.  In  addition,  the  Idaho  State- 
wide weed  program  has  been  supplemented 
,vith  State  funds  amounting  to  $100,000  dur- 
ing 1937-38,  and  $150,000  during  1939-40. 
The  various  county  contributions  to  the  pro- 
ram  have  further  supplemented  these  funds 
■vitli  approximately  $750,000.  After  4  years 
)f  extensive  operation  of  the  weed  eradication 
program,  Idaho  farmers  for  the  first  time 
itand  in  a  position  to  overcome  the  large  losses 
laused  by  infestations  of  noxious  weeds. 

i: i  in  rienced  Supervisors  Selected 

In  organizing  this  first  State-wide  weed  pro- 
;ram,  supervisory  personnel  was  selected 
among  workers  who  had  had  experience  on 
local  county  projects.  A  Stale  weed  super- 
visor, together  with  three  district  weed  super- 
visors, was  appointed  to  supervise  the  work  in 
:he  various  counties,  and  to  coordinate  all 
activities.  In  addition,  a  county  weed  super- 
visor, and  a  number  of  field  men  were  em- 
ployed, who  operated  the  work  crews  in  the 
various  counties.  This  entire  personnel  was 
selected  from  the  nonrelief  rolls,  and  salaries 
md  expenses  were  paid  from  W.P.A.  alloca- 
tions. In  addition,  some  2,000  W.P.A.  relief 
workers  have  been  employed  throughout  the 
State  in  carrying  out  the  various  prescribed 
methods  of  weed  control. 

Noxious  Wei  <ls 

Three  objectives  were  set  up  as  a  goal  for 
the  first  year's  operation,  namely;  (1)  the 
completion  of  a  farm  to  farm  survey  in  each 
county,  locating  and  mapping  all  infestations 
3f  noxious  weeds.  Such  a  survey  is  a  vital 
necessity  before  definite  long-time  objectives 
pan  be  established.  In  Idaho  this  survey 
not  only  furnished  the  first  accurate  picture 
jof  the  area  infested  with  noxious  weeds,  but 
also  brought  about  the  discovery  of  several 
new  weeds,  which,  had  they  not  been  de- 
stroyed, would  have  greatly  increased  the 
weed  burden,  (2)  treating  chemically  all 
small  scattered  patches  of  noxious  weeds,  and 
(3)  the  establishment  of  clean  cultivation 
programs  on  large  infestations  where  chemi- 
cal control  was  impractical  due  to  cost.  In 
addition  to  furnishing  the  supervision  and 
labor  for  conducting  the  program,  the  Works 
Progress  Administration  also  furnished  up 
to  50  percent  of  the  chemicals  used  under 
the  program.  With  these  contributions  the 
cost  of  weed  eradication  in  Idaho  was  re- 
duced to  a  practical  basis  which  stimulated 
the  landowner's  desire  to  cooperate  in  clean- 
ing up  any  weed  infestations  on  his  lands. 
During  the  past  3  years,  reductions  in  W.  P.  A. 
(funds  have  caused  decreased  participation  in 
jthe  furnishing  of  chemicals.  This,  however, 
pas  been  offset  by  State  and  county  partici- 
pation, which  has  permitted  the  cost  to  the 
landowner  to  remain  approximately  on  the 
same  basis. 
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Applying  carbon  bisulphide  with  new  weed  gun  which  reduces  labor 

cost  almost  50  percent 


The  principal  weeds  which  are  considered 
noxious,  and  which  were  concentrated  upon 
under  the  program  include:  White  top,  morn- 
ing glory,  Canada  thistle,  perennial  sow  thistle, 
Russian  knapweed,  leafy  spurge,  perennial 
ground  cherry,  yellow  toad  flax,  blue  flower- 
ing lettuce  and  quack  grass.  Surveys  com- 
pleted under  the  program  show  a  total  in- 
festation on  agricultural  lands  in  excess  of 
200,000  acres.  In  addition  to  this  figure,  in- 
festations are  known  to  occur  on  forest  and 
grazing  lands  in  many  sections  of  the  Slate. 
While  some  effort  has  been  made  under  the 
program  to  develop  water  shed  programs  for 
the  destruction  of  noxious  weeds  on  these 
areas,  this  phase  remains  one  of  the  impor- 
tant objectives  yet  to  be  worked  out. 

Eradication  Methods 

Three  methods  of  weed  eradication  which 
have  proven  successful  under  Idaho  condi- 
tions were  selected,  and  have  been  empha- 
sized under  this  program.  Chemical  weed 
control  for  small  areas  has  been  accomplished 
with  the  use  of  sodium  chlorate  and  carbon 
bisulphide.  Sodium  chlorate  is  used  largely 
for  waste  areas,  roadsides,  ditch  banks,  on 
dry  farm  or  semihumid  areas  of  the  State. 
Carbon  bisulphide  has  been  the  choice  of 
landowners  and  used  exclusively  on  the  high- 
valued,  productive,  irrigated  lands.  This  is 
due  largely  to  the  fact  that  little  or  no  steril- 
ity occurs  from  the  use  of  this  material.  The 
cost  of  carbon  bisulphide  is  double  that  of 
sodium  chlorate  and  its  use  is  confined  to 
relatively  small  infestations.  The  third 
method  of  weed  eradication  in  Idaho,  that  of 


clean  cultivation,  is  the  oldest  known  method 
of  weed  control  and  eradication,  and  remains 
the  only  practical  answer  to  large  infesta- 
tions. In  order  to  obtain  maximum  results 
with  this  method,  it  must  be  carried  out  on 
a  systematic  schedule.  Many  farmers  who 
have  attempted  to  undertake  such  a  program 
themselves,  have  failed  because  the  work  was 
done  in  a  hit  or  miss  fashion,  rather  than  on 
a  set  schedule.  For  this  reason,  it  was  found 
desirable  to  purchase  county  owned  tractors 
and  cultivation  equipment  which  were  oper 
ated  exclusively  under  the  weed  project  on  a 
definite  schedule.  In  excess  of  30,000  acres  of 
noxious  weeds  have  been  handled  under  this 
phase  of  the  program  during  the  past  2  years. 
Each  farm  entered  under  the  clean  cultiva- 
tion program  is  signed  up  under  a  3-year 
contract,  with  the  first  2  years  devoted  to  in- 
tensive cultivation,  and  the  third  year  plant- 
ing to  a  check-row  crop  so  that  stragglers  may 
be  easily  spotted  and  eradicated  by  chemical 
means.  The  cost  of  this  work  in  Idaho, 
where  county  units  have  been  employed,  has 
averaged  approximately  $12  per  acre  for  1 1n- 
entire  period. 

Four  years  of  experience  in  the  operation  of 
this  extensive  program  in  Idaho  have  led 
to  numerous  changes,  which  in  turn  have 
greatly  stepped  up  its  efficiency.  Many  land- 
owners who  at  the  start  of  the  project  were 
highly  skeptical  as  to  results,  are  now  its 
most  ardent  backers.  A  real  weed-conscious 
condition  among  farmers  is  now  present 
throughout  the  State  and  it  is  extremely 
doubtful  if  the  project  could  be  abandoned 
before  the  weed  problem  in  the  State  is 
brought  under  complete  control. 
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Colorado  Big  Thompson  Project 
Headquarters  Camp  Vacation  Land 


By  GOLDIE  L.  BEZOLD 


THE  Government  camp  of  the  Colorado-Big 
Thompson  project  at  Estes  Park,  Colo.,  is 
located  on  the  south  side  of  the  Big  Thomp- 
son River  about  700  feet  up  the  slope.  This 
triangular  area  is  at  the  junction  of  the 
Ninth  and  South  St.  Vrain  Highways  which 
lead  to  Denver  via  their  respective  canyons. 

At  the  apex  of  the  triangle  is  the  admin- 
istration building.  This  is  an  attractive 
colonial  type  structure  with  a  pillared  portico 
across  the  front.  Close  by  is  the  12-man 
dormitory  and  the  official  garage.  Still 
farther  back  of  the  administration  building. 
the  white  residences  with  their  red,  green, 
and  gray  roofs,  house  the  families  of  the 
Government  employees.  There  are  24  per- 
manent residences  of  colonial  or  semicolonial 
type  and  12  temporary  duplex  cottages.  The 
charming  simplicity  of  these  homes,  each  of 
which  has  a  fireplace,  adds  much  to  the 
beauty  of  the  camp  which  will  be  seeded  to 
grass  in  the  spring.  The  landscaping,  in 
many  places  terraced  along  the  contours  of 
the  slope,  has  been  finished.  Streets  have 
not  yet  been  surfaced. 

When  this  work  is  completed,  a  mure 
pleasant  home  site  could  not  be  desired,  for 
here  is  one  of  the  most  beautiful  of  the  in- 
numerable mountain  parks  in  Colorado. 
This  park,  the  common  name  for  the  far 
flung  open  spaces  within  the  mountains 
themselves,  comprises  some  100  square  miles 
and  is  approximately   8,000  feet   in   altitude. 

The  rugged  mountains  surrounding  it  point 
their  jagged  fingers  far  into  the  sky.  Their 
sides  are  slashed  with  dark  canyons  and 
their  unscalable  cliffs  catch  the  brilliant  sun- 
shine which  bathes  them  by  day  in  glorious 
amber  and  at  sunset  turns  their  snow-cov- 
ered  peaks   to  amethyst    and    lose. 

The  majesty  and  grandeur  of  the  storms 
which  sweep  up  their  rough  sides  to  swirl 
snow  in  screaming  blasts  around  their  tops, 
the  gray  mists  which  hang  like  a  veil  be- 
tween them  and  the  valley  below,  or  the 
clouds  which  brush  their  crags  in  fearless 
familiarity — this  ever-changing  beauty  is  for 
anyone  who  cares  to  lift  his  eyes. 

Longs  Peak 

Sentinel  of  this  paradise  of  loveliness  is 
Longs  Peak  with  an  altitude  of  14,25.".  feet. 
This  is  perhaps  the  most  notable  peak  of  the 
hundreds  of  this  approximate  elevation  in 
Colorado.  Perhaps  the  historic  reason  for 
its  fame  is  that  it  could  be  seen  for  150  miles 
out  on  the  plains  and  stood  as  a  bold  land- 


mark to  early  travelers  crossing  the  western 
parts  of  the  United  States. 

This  peak,  known  as  Two-Ears  by  the  In- 
dians, was  first  seen  by  Lt.  Z.  M.  Pike  in 
1S0G,  and  in  1S20  by  Col.  S.  H.  Long  who 
was  sent  out  by  President  Madison  on  an 
exploring  party.  Neither  Pike  nor  the  man 
for  whom  the  peak  was  named,  however. 
attempted  to  climb  it.  It  is  here  that  the 
Big  Thompson  and  St.  Vrain  Rivers  have 
their  sources. 

Its  easy  accessibility  is  perhaps  its  second 
claim  to  fame.  Climbers,  mere  children  of 
8  or  10  to  adults  well  up  in  their  seventies, 
have  been  known  to  reach  the  top.  Although 
the  last  few  hundred  feet  is  at  a  roof-pitch 
slant,  all  but  the  last  2  miles  can  be  made  on 
horseback.  The  lives  lost  in  its  ascent  or 
descent  have  been  due,  for  the  most  part, 
to  the  venturesome  spirits  of  those  who  prefer 
the  hard  way  of  doing  things. 

The  region  surrounding  the  Government 
camp  is  a  rich  strike  for  nature  and  sports 
lovers.     Flowers,      hundreds     of     specimens, 


splash  the  mountain  sides  like  paints  spilled 
from  huge  color  pots.  Their  type  and  variety 
change  with  the  seasons  as  well  as  at  differ 
ent  altitudes.  Vegetation  of  both  the  alpine 
and  artic  types  is  found  at  the  higher  ranges 

As  a  game  preserve  elk  and  deer  in  large 
herds  are  a  common  sight.  The  beaver,  that 
first  reclamation  engineer,  still  works  faith- 
fully here  at  his  profession.  Big  Horn  sheep 
and  bear,  though  present,  are  rarely  seen  even 
from  Trail  Ridge  Road,  the  highest  continu- 
ous highway  in  the  United  States.  This  road, 
a  monument  to  modern-day  engineering,  af- 
fords an  easy  method  for  travelers  to  gain  an 
unobstructed  view  of  the  magnificent  dis- 
tances below. 

A  vacation  paradise,  this  section  draws 
people  from  all  parts  of  the  world.  In  sum- 
mer there  are  uncounted,  hidden  places  yet 
to  be  discovered  either  on  foot  or  horseback. 
Clear  mountain  streams  claim  the  fisherman 
with  the  ever-enticing  promise  of  the  big  one- 
to  be  tricked  from  his  cool  retreat  around  the 
next  bend  of  the  creek. 

The  mild  winters  and  wide  variety  of 
slopes  make  skiing  available  to  all,  and  the> 
many  lakes  furnish  skating  rinks  in  stage; 
settings  which  could  be  planned  only  by  the 
master  artist. 

It  is  doubtful  whether  any  other  reclama- 
tion project  has  a  more  beautiful  location, 
and  for  those  who  love  the  outdoors,  it  is  a 
rare  opportunity  for  living  close  to  the  over-; 
flowing  bounty  of  which  Mother  Nature  gives 
so  lavishly  and  unstintingly  in  Estes  Park. 


A  Gem  From  Reclamation  Archives 


NEARLY  42  years  ago  Frederick  H.  Newell, 
then  chief  of  the  Hydrographic  Division  of 
the  Geological  Survey,  and  later  the  first 
director  of  the  Reclamation  Service,  wrote 
the  following  article  which  was  published 
in  The  Independent  of  August  11,  181)8: 

"The  Annexation  of  the  Arid  West 

"Now  that  annexations  of  territory  are 
under  consideration,  and  the  utility  of 
various  tropical  islands  a  matter  of  curreut 
discussion,  it  should  not  be  forgotten  that 
the  United  States  Government  already  pos- 
sesses a  princely  domain  which,  for  all  prac- 
tical purposes,  is  still  as  legitimate  a  sub- 
ject for  annexation  as  any  new  country  in 
the  world.  One-third  of  the  area  of  the 
United  States  is  owned  by  the  general  gov- 
ernment, or  about  two-thirds  of  the  territory 
between  the  100th  meridian  and  the  Pacific 
coast.  The  greater  part  of  this  immense 
area  is,  in  its  natural  condition,  worthless 
for  agricultural  purposes,  and  hence  does 
not  furnish  homes  for  our  growing  popula- 
tion. Yet  this  land  is  the  most  fertile  in 
the  world,   and  water,  the  only  thing  which 


it  lacks,  can  be  supplied.  The  farm  lands 
of  the  East,  and  of  the  humid  regions  of 
the  world  generally,  besides  being  more  or 
less  exhausted  by  constant  cultivation,  have 
for  ages  been  washed  by  copious  rainfalls. 
In  the  West,  where  freshets  have  not  robbed 
the  soil  of  its  mineral  salts,  fertility  has 
for  centuries  been  accumulating,  with  the 
result  that  today,  under  proper  irrigation, 
four  aci-cs  of  land,  producing  three  to  five 
crops  a  year,  can  be  made  to  support  a  fam- 
ily; while  in  the  other  farm  lands  of  the 
wTorld  a  hundred  acres  is  often  insufficient. 
A  small  piece  of  our  arid  land,  devoted  to 
semi  tropical  fruits,  garden  vegetables,  and 
forage  plants,  under  irrigation  produced 
wonderful  results. 

"In  nearly  all  of  the  arid  region,  irrigation 
is  not  only  feasible,  but  has  been  proved 
successful.  It  is  not  always  financially  prof- 
itable to  the  private  corporation  looking  for 
eight  percent  dividends;  but  in  the  same 
sense  that  a  lighthouse,  the  dredging  of  a 
harbor,  or  the  improvement  of  a  river  is 
profitable,  it  would  pay  the  community  or 
the  general  government  to  open  this  great 
area  for  agricultural  use,  and  so  make  it  the 
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comfortable  home  of  millions  of  prosperous 
people.  Irrigation  is  one  of  the  simplest 
processes  in  the  world,  and  its  fundamental 
methods  have  changed  little  since  the  time 
of  the  Pharaohs.  It  is  simply  the  storage 
and  gradual  use  throughout  the  year  of  the 
floods  which  come  at  a  particular  season, 
usually  in  May  and  June,  and  go  to  waste. 
Artesian  wells  are  in  some  instances  suc- 
cessfully employed;  but  the  main  reliance 
in  the  West  will  probably  continue  to  be  the 
surface  water.  Altho  the  system  itself  is  so 
old,  modern  science  knows  comparatively 
little  of  the  relation  of  water  to  the  devel- 
opment of  vegetable  life,  or  why  we  apply 
water  to  the  soil.  It  is  known,  for  instance, 
that  water  may  be  so  supplied  to  potatoes 
as  to  make  them  small  in  size  and  many  in  a 
hill,  or  by  a  different  application  of  water 
they  may  be  made  few  and  large.  Water 
given  in  quantity  to  grain  at  a  certain  stage 
will  make  the  crop  run  to  straw.  Similar 
observations  in  the  case  of  fruit  trees  are 
equally  familiar;  but  the  whole  subject  resis 
upon  individual  experiences  rather  (ban  sci- 
entific certainty.  An  accurate  knowledge  of 
water  effects  will  form  the  basis  of  the  in- 
telligent practice  of  irrigation.  Already  the 
agricultural  stations  in  the  West  are  making 
experiments  in  this  line,  under  (be  direction 
of  Dr.  A.  C.  True  and  from  them  important 
results  may   flow. 

"Our  land  laws  are  not  the  most  favorable  to 
the  development  of  irrigation.  The  plotting  is 
now  done  on  the  rectangular  system,  which  is 
adapted  to  humid  country,  where  one  quarter 
section  is  as  well  watered  as  another.  But 
where  the  rivers  are  few  it  may  happen  that 
one  quarter  section  will  embrace  all  the  water 
obtainable  for  a  thousand  sections.  The  man 
who  then  gets  control  of  the  water-hold  is 
master  of  the  situation,  and  those  who  come 
after  him  get  nothing,  because  water  in  the 
arid  regions  is  the  foundation  of  value,  and 
without  it  land  is  worthless.  To  avoid  this 
result  our  public  land  should  lie  divided  in 
reference  to  its  water  rights,  and  thus  give 
every  settler  a  chance  at  its  reclamation. 

"In  the  early  days  of  the  Republic,  when 
times  were  hard,  the  men  who  felt  crowded  in 
the  East,  or  who  preferred  the  larger  venture 
of  pioneer  life,  packed  up  their  goods  in  a 
four-horse  wagon  and  started  "out  West,"  to 
the  Ohio  reserve  or  to  Indiana  ;  but  these  con- 
ditions have  wholly  changed.  Altho  there  is 
plenty  of  public  land  left,  most  of  it  is  useless 
until,  by  the  united  effort  of  a  large  number 
of  individuals,  or  of  the  Government,  a  water 
supply  is  provided.  The  Mormons  went  out  to 
Salt  Lake,  and  by  community  effort  have 
accomplished  wonders;  but  even  opportunities 
of  that  kind  rarely  exist.  The  sources  of 
water  supply  now  are  the  great  rivers,  which 
can  be  diverted  only  by  the  expenditure  of 
hundreds  of  thousands,  and  often  millions  of 
dollars.  Such  outlays  would  be  well  repaid, 
however,  if  undertaken  by  the  Government  in 
a  systematic  fashion,  when  the  sociological 
results   and   industrial   advantages   are   fully 


estimated.  Irrigated  lands  tend  to  produce  a 
splendid  civilization.  Where  land  is  so  fertile 
that  little  of  it  is  needed  for  one  pair  of  bands, 
a  closely  settled  community  of  small  proprie- 
tors generally  grows  up.  People  can  live  just 
near  enough  together  to  have  the  advantages 
of  good  schools,  churches,  and  those  whole- 
some associations  which  flow  from  community 
life,  and  at  t be  same  time  be  free  from  the  de- 
pressing influences  of  the  great  city.  'What 
conditions  could  be  more  favorable? 

"Irrigation  is  beginning  to  receive  some 
share  of  the  public  attention  that  is  its  due. 
The  Seventh  Congress,  which  will  be  held  in 
Cheyenne  in  the  autumn,  promises  to  attract 
more   interest    than   any   of   its   predecessors 


Governor  Mount,  of  Indiana,  lias  set  forth, 
in  a  recent  letter,  the  bearing  of  the  subject 
upon  the  welfare  of  the  Nation  in  words 
which  I  cannot  do  better  than  to  quote.  He 
writes  : 

"'Two  important  problems  are  before  us — 
the  unemployed  and  our  arid  lands.  A  policy 
that  would  furnish  to  the  idle  remunerative 
employment,  and  fruitfulness  to  our  desert 
places,  would  prove  a  boon  to  our  country 
and  a  blessing  to  humanity.  A  policy  that 
would  relieve  the  congested  cities  and  supply 
their  crowded  inmates  with  homes;  that  would 
develop  manhood  and  womanhood,  furnishing 
employment,  teaching  habits  of  industry  and 
(Continued  on  page  90) 


•  .\'(  /r  sound  movie  available  far  booking. — 
A  three-reel  sound  motion  picture.  Funda- 
mentals of  Irrigation,  lias  been  released  by 
the  Bureau  of  Reclamation  and  is  now  avail- 
able for  immediate  booking.  The  film  may 
be  obtained  in  10-  or  35-mm.  sound  print. 
Running  time  is  30  minutes. 

In  interesting  scenes  filmed  on  Federal 
Reclamation  projects,  the  motion  picture 
presents  modern  irrigation  methods  that 
conserve  soil,  plant  food,  and  water  and  pay 
in  the  production  of  higher  quality  crops 
and  larger  yields.  Here  are  seen  in  opera- 
tion time-  and  labor-saving  equipment  for 
preparing  land  and  laying  out  the  irrigation 
system.  Also  shown  are  practical  control 
structures,  many  of  which  may  be  made 
on  the  farm  from  inexpensive  materials. 

Laboratory  demonstrations  illustrate  how 
water  moves  by  gravity  and  capillarity  in  dif- 
ferent type  soils.     By  animation   is  depicted 


bow  water  moves  into  the  soil  during  and 
after  irrigation  and  bow  overirrigation  con- 
tributing to  a  high-water  table  results  in 
capillary  rise  of  water,  causing  waterlogging 
of  i hi'  land  and  alkali  problems.  Animations 
also  picture  the  movement  of  water  into  the 
soil  along  a  field  run  and  the  effect  of  length 
of  run  on  evenness  of  penetration.  The  con- 
cluding scenes  show  bow  a  farmer  can  de- 
termine when  to  irrigate  and  how  much 
water  to  apply. 

Requests  for  the  film  may  lie  addressed 
to  the  Commissioner,  Bureau  of  Reclamation, 
Washington,  D.  C.  As  there  are  a  limited 
number  of  prints,  requests  should  be  made 
considerably  in  advance  and  should  specify 
whether  16-  or  35-mm.  sound  print  is  desired, 
and  places  and  dates  of  showing,  giving 
three  optional  dates  in  order  of  choice.  No 
rental  charge  is  made  for  the  film,  but  the 
exhibitor  is  asked  to  pay  express  charges. 
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Home  on  a  reclamation  project 
Arizona  Desert  An  irrigated  farm 


> 


Farm  and  Home  Opportunities 


FARM  owners  on  Reclamation  projects  who 
desire  to  dispose  of  their  properties,  also  per- 
sons seeking  information  as  to  available 
improved  irrigated  farms,  would  seem  to  be 
served  by  the  inauguration  of  this  Farm  and 
Home  Opportunities  feature  of  the  ERA. 

In  this  section  will  be  carried  listings  sent 
in  by  owners.  The  facts  presented  are  subject 
to  verification,  as  the  Bureau  of  Reclamati<m 
cannot  undertake  this  task,  and  cannot  he  re- 


sponsible for  the  accuracy  of  representations 
Hindi'.  Interested  persons  should  communicate 
direct  in  accordance  with  the  information  con- 
tained in  listings. 

The  Bureau's  helpfulness  in  attempting  to 
bring  together  buyer  and  seller  is  primarily 
designed  to  reduce  tenancy,  settle  vacant 
farms  of  nonresident  owners,  and  aid  in  the 
adjustments  found  necessary  when  a  farmer 
and    his   family   must  change  to  a   different 


locality.  Satisfied  owners  on  Federal  reclama- 
tion projects  are  an  asset  to  the  Bureau  of 
Reclamation.  Anything  the  Bureau  can  do  to 
bring  about  full  settlement  of  vacant  farms 
and  improve  the  economic  status  of  settlers 
is  in  the  interest  of  the  Government,  as  they 
are  under  contract  to  repay  the  cost  of  irri- 
gation works. 

Listings  should  be  cleared  through  project 
offices  shown  on  the  inside  of  the  back  cover. 


Yuma  Project,  Arizona 


Description  of  farm 

30  acres.  Heavy  river  loam;  no 
alkali;  more  thanaverage  produc- 
tivity; on  improved  road  2  miles 
from    paved   road;    well   levelled; 

fenced. 


17  acres,  N^NEMSW^  sec.  29, 
T.  8  S,  R.23  VV.  G.  &  S.  R.  B.  &  M. 

Alluvial  soil;  no  alkali;  average  pro- 
ductivity; on  improved  road  about 
1  mile  from  paved  road;  levelled; 
fenced. 

3«  acres,  unit  M  in  Bard  Irrigation 
District,  NWMSWJi  sec.  5,  T.  16  S., 
E.,S.  B.B.&M.  Alluvial 
Soil;  no  alkali;  average  productivity; 
on  improved  road  about  2  miles  from 
paved  road;  reasonably  levelled;  un- 
fenced. 

39  acres,  7  miles  from  Yuma  on 
paved  road. 


20  acres,  S^SEHNE^  sec.  12,  T. 
9,  K.21.  Sandy  loam;  no  alkali;  av- 
erage productivity;  paved  road;  well 

levelled;  fenced  (sheep  wire,  steel 
posts). 


Price  and  contact 


$150  per  acre;  $1 ,000  down, 
balance  $500  annually  at  6 
percent  deferred.  Owner: 
Pearl  F.  Beaman,  306 Third 
St.,  Yuma,  Ariz. 


$382  per  acre;  $1,500  down, 
balance  $300  per  year. 
Owner:  Bank  of  Beau- 
mont, Beaumont,  Calif. 


$47  per  acre;  $450  down, 
balance  $250  per  year. 
Owner:  Bank  of  Beau- 
mont, Beaumont,  Calif. 


Price  $4,000.  Owner: 
Federal  Land  Bank  of 
Berkeley,  15th  and  Clay 
Sts.,  Oakland,  Calif. 

$200  per  acre;  $2,500  down, 
balance  $i,500— 20  years. 
Owner:  Wm.  Castleton, 
P.  O.  Box  S3,  Yuma,  Ariz. 


Remarks 


House;  4  miles  from 
Yuma  on  Main  Canal,  350 
pecan  trees;  alfalfa  and  cut- 
ton  yield  high;  suitable  foi 
dairy,  vegetables,  cotton, 
maize,  etc. 

No  house  or  corrals; 
citrus  and  pecans. 


No  house  or  corrals. 


No  buildings. 


House,   corrals;    pecans, 
citrus,  dates,  figs. 


Description  of  farm 


40  acres,  30  irrigable;  NEJ£S\V}£ 
sec.  35-9-24.  Sandy  loam;  no  alkali; 
more  than  average  productivity;  \i 
mile  to  paved  road;  well  levelled; 
fenced. 


40  acres,  no  alkali;  average  produc- 
tivity; on  improved  road;  well  level- 
led. 

30  acres,  NEMSEK,  sec.  4-9-24. 
Sandy  loam;  no  alkali;  average  pro- 
ductivity; on  improved  road,  }4  mile 
to  paved  road;  well  levelled;  un- 
fenced. 

40  acres,  NWMNEJ^  sec.  20,  T.  9 
S.,  R.  24  W.,  G.  &  S.  R.  B.  &  M. 
Farm  unit  B.  Sandy  loam.  No 
alkali,  but  has  about  3  acres  high 
land.  Average  productivity.  On 
improved  road  }4  mile  to  pavement. 
Well  levelled  and  fenced. 

48.92  acres,  farm  unit  Q,  16-16-23. 
Medium  soft  soil;  traco  of  alkali; 
good  productivity;  on  improved 
road;  about  2  miles  to  paved  road; 
well  levelled  and  fenced.  Lot  7,  39 
acres; lot  10,  9.92  acres. 


Price  and  contact 


Remarks 


Price  $3,000;  terms. 
Owner:  Eugene  Clymer, 
P.  O.  Box  1443. Yuma,  Ariz. 


Price  $4,500,  enough  down 
for  a  sale.  Owner:  Walter 
J.  Coats,  Plains,  Kans. 

$133.33  per  acre;  cash. 
Owner:  C.  A.  Converse, 
R.  F.  D.,  Somerton,  Ariz. 


$95  per  acre;  10  percent 
down;  none  to  man  with 
plenty  of  stock  and  tools; 
balance  over  long  term. 
Owner:  Mary  C.  Dcmund, 
710  W.  Washington,  Phoe- 
nix, Ariz. 

Price  $4,500;  $1,500  down; 
balance  5  years  or  amortize 
1  percent  interest  deducted 
monthly,  making  monthly 
payments  of  $30  including 
interest.  Owner:  Hubert 
R.  Dodd,  2227  Talmadge 
St.,  Los  Angeles,  Calif. 


4-room  house,  corrals 
chicken  pens,  windmill 
with  tank,  water  piped  tc 
house  and  corral;  10  acres 
sand  hills;  11  acres  pecans 
25  acres  alfalfa. 

House. 


Small  house;  20  acres  ir 
pecan  trees. 


House. 


House  and  1  corral. 
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Yuma  Project,  Arizona — Continued 


Description  of  farm 


80  acres,  EJjNWJ^  sec.  11,  T.  9  S., 
R.24W..G.&S.  R.M.  Yuma  Co. 
Imperial  loam  and  imperial  sandy 
loam;  alkali  spots  on  about  10  acres; 
trace  only  on  remaining  70  acres. 
More  than  average  productivity;  on 
paved  road;  very  well  levelled  and 
fenced. 


67.04  acres,  EJ^NWM  sec.  11-9-24. 
Imperial  loam.  About  10  acres  now 
being  reclaimed  show  alkali  spots. 
More  than  average  productivity. 
On  paved  road;  well  levelled  and 
fenced. 

40  acres,  4  miles  from  Yuma  on 
State  Highway  95. 


80  acres,  9  miles  from  Yuma  on 
paved  road. 


80  acres,  6  miles  from  Yuma  on 
graveled  county  road. 


SO  acres,  2}  i  miles  from  Yuma. 


80  acres,  4  miles  from  Somerton. 


lOacres,  farm  unit  Fand  V,  Yuma 
Mesa.  Sandy  soil;  no  alkali;  more 
than  average  productivity;  on  im- 
proved road,  3  miles  to  paved  road; 
well  levelled;  unfenced. 

40  acres,  unit  A,  NE1!  sec.  35,  T. 
15  S.,  R.  23  E.,  S.  B.  B.  M.,  Imperial 
Co.,  Calif.  Sandy  soil;  alkali  spots; 
excellent  productivity  when  farmed 
thoroughly;  on  improved  road  about 
9  miles  from  highway;  well  levelled 
in  part;  unfenced. 

20acres,WHNEKNEH  sec.  31-8- 
23.  Sandy  loam;  no  alkali;  more 
than  average  productivity;  on  im- 
proved road  ys  mile  to  paved  road; 
well  levelled;  fenced. 

54.3  acres,  NJiSE^NEJi'  and 
SWKNEJ4  sec.  12-9-24.  Sandy 
loam;  no  alkali;  average  productiv- 
ity; on  paved  road;  well  levelled; 
fenced. 

40  acres,  farm  unit  P,  sec.  7-1G-23. 
Adobe  clay;  no  alkali;  average  pro- 
ductivity; on  improved  road,  6  miles 
to  paved  road;  well  leveled;  fenced. 


40  acres,  farm  unit  O,  sec.  7-16-23. 
Adobe  soil;  no  alkali;  average  pro- 
ductivity; on  improved  road,  6  miles 
to  paved  road;  33  acres  well  leveled, 
partly  fenced. 

10  acres,  NEMNW^NWM  C, 
see.  8,  T.  10  S.,  R.  23  W.  Sandy 
loam;  no  alkali;  more  than  average 
productivity;  on  improved  road. 


40  acres,  SWKNWM  sec.  10,  T. 
10  S.,  R.  24  W.,  G.  &  S.  R.  M. 
Sandy  soil;  no  alkali;  average  pro- 
ductivity; \i  mile  to  paved  road; 
fairly  leveled;  fenced. 

40  acres,  NE^NE}**  sec.  26,  T.  9 
S.,  R.  24  W.,  G.  &  S.  R.  B.  &  M. 
Loam;  no  alkali;  more  than  average 
productivity;  on  paved  road;  well 
leveled;  fenced. 


Price  and  contact 


10  acres,  NEH'SWMNEM,  unit 
L,  sec.  6,  T.  10  S.,  R.  23  W.  Sandy 
soil;  no  alkali;  average  productivity; 
\i  mile  to  paved  road;  well  leveled; 
unfenced. 


$100  per  acre;  $2,500  down; 
balance  in  5  equal  annual 
payments.  Owner:  Emil 
C.  Eger,  Yuma,  Ariz. 


$115  per  acre;  H  down; 
balance  in  4  years.  Owner: 
Emil  C.  Eger,  14  Second 
St.,  Yuma,  Ariz. 


Price  $5,500.  Owner: 
Federal  Land  Bank  of 
Berkrlev,  15th  and  Clay 
StS.,  Oakland,  Calif. 

Price  $5,000.  Owner: 
Federal  Land  Bank  of 
Berkeley,  15th  and  Clay 
Sts.,  Oakland,  Calif. 

Price  $3,000.  Owner: 
Federal  Land  Bank  of 
Berkeley,  15th  and  Clay 
Sts.,  Oakland,  Calif. 

Price  $10,000.  Owner: 
Federal  Land  Bank  of 
Berkeley,  15th  and  Clay 
Sts.,  Oakland,  Calif. 

Price  $0,000.  Owner: 
Federal  Land  Bank  of 
Berkeley,  15th  and  Clay 
Sts.,  Oakland,  Calif. 

$1,100  per  acre;  $8,000 
down;  balance  $3,000  in  $000 
yearly  payments  at  5  per- 
cent. Owner:  Lillian  Fritz, 
P.O.  Box  287,  Yuma,  Ariz. 

$100  per  acre;  at  lea  i   ! 
down;      balance      yearly. 
Owner:    Hortense   Griggs, 
121  Lime  St.,  Inglewood, 
Calif. 


■$300  per  acre;  $1,000  down; 
balance  terms.  Owner:  Ed- 
win L.  Hansberger,  R.F.D., 
Yuma,  Ariz. 


$135  per  acre;  $l,000down; 
balance,  terms.  Owner: 
Edwin  L.  Hansberger, 
R.  F.  D.,  Yuma,  Ariz. 


$200  per  acre;  50  percent 
down;  balance  3  years  or 
more.  Owner:  Bertha  M. 
Hartwell,  Route  2,  Yuma, 
Ariz. 

$150  per  acre;  50  percent 
down;  balance  3  years  or 
more.  Owner:  Bertha  M. 
Hartwell,  Route  2,  Yuma, 
Ariz. 

$500  per  acre;  half  down 
payment;  balance  in  1  year. 
Contact:  Bureau  of  Recla-* 
mation,  Yuma,  Ariz. 


$150  per  acre;  25  percent 
down  payment;  balance, 
terms  to  suit.  Owner:  Dr. 
C.  H.  Hunt,  P.O.  Box  196, 
Bisbee,  Ariz. 

$125  per  acre;  $1,000  down; 
balance,  reasonable  terms; 
part  Federal  Land  Bank 
loan  now  on  it.  Owner: 
1.  L.  Jones,  133  S.  Central, 
Glendale,  Ariz. 

$250  per  acre;  $800  down; 
balance  5  percent.  Con- 
tact: Bureau  of  Reclama- 
tion, Yuma,  Ariz. 


Remarks 


House;  this  land  recently 
levelled;  has  been  in  alfalfa 
and  cotton  and  growth  of 
cover  crop  thereon  showed 
soil  had  lots  of  strength; 
each  40  acres  of  land  waters 
through  separate  main 
canals;  land  is  well  drained 
and  maximum  fall  per  land 
is  3  inches  or  less;  concrete 
gates  throughout. 

House  and  corrals. 


3-room  dwelling,  modern 
plumbing;  part  in  alfalfa- 
shade  trees. 


3-room     dwelling     with 

screen    porch;    electricity; 

hade  trees;  part  in  alfalfa. 


Dwelling  20  x  30,  with 
screen  porch  on  3  sides; 
shade  trees;  00  acre?  plow- 
land. 

fi-room  adobe  dwelling; 
40  acres  pecans,  balance 
plowland. 


2  small  dwellings;  tele- 
phone; electrieitj ;  sh  ide 
trees;  75  acres  alfalfa. 


No    house   nor   corrals 
marsh;  seedless  grapefruit 


Old  house. 


House  and  c 


Do 


Do 


Hi! 


Modern  concrete  irriga- 
tion flumes.  Full-bearing 
grapefruit,  orchard  planted 
in  1926-27;  full  water 
rights. 

House. 


Do 


Adobe  house;  2  corrals;  5 
acres  in  production,  citrus 
fruits. 


Description  of  farm 


Price  and  contact 


36.96  acres,  farm  unit  C,  sec. 
34-15-23.  Sand  and  adobe;  alkali 
spots  on  4  acres;  more  than  average 
productivity;  on  improved  road,  10 
miles  to  paved  road;  well  leveled; 
unfenced. 

156.91  acres;  lots  3  and  4  and 
i: !  -  \\  \i  sec.  7-9-23.  Loam;  aver- 
age productivity;  \i  mile  to  im- 
proved road;  well  leveled;  fenced; 
trace  of  alkali  spots. 

76  acres,  WJ-SSE}^  sec.  33-8-24. 
Sandy  loam;  no  alkali;  average  pro- 
ductivity; 1  mile  to  paved  road; 
fairly  well  levelled;  unfenced. 

10  acres,  NEKSWKNEi.,'  sec.  0, 
T.  16  S.,  R.  23  E.,  farm  unit  E. 
Loamy;  no  alkali;  more  than  aver- 
age productivity;  on  improved  road, 
7  miles  to  paved  road;  well  levelled; 
fenced. 

38  acres,  tract  33,  block  15,  range 
23.  Sandy;  trace  of  alkali;  on  im- 
proved road  }i  mile  to  paved  road; 
well  levelled;  fenced;  average  pro- 
ductivity. 

20  acres,  SJ^NW^SEJisec.  30-8- 
23.  Imperial  sandy  loam;  no  alkali; 
average  productivity;  }i  mile  to 
paved  road;  well  levelled. 


80  acres,  I  !  -\\  '.,  sec.  25,  T.  10 
S.,  R.25W.,  U..V  S.  It.  M.  Sandy 
loam;  no  alkali;  more  than  average 
productivity;  welljlevelled;  on  im- 
proved road  J4  mile  to  paved 
road. 

40  acres,  NEJ^NW'j  sec.  17-9-2-1. 
Sediment;  trace  of  alkali;  average 
productivity; }  2  mile  to  paved  road; 
fairly  will  levelled;  unfenced. 

lOacres,  unit  C,  XE'.SW^SWS 
sec.  4-10-23.  Sandy  loam;'trace  al 
kali;  average  productivity;  on  im- 
proved road  1  mile  to  paved  road; 
well  levelled;  unfenced. 

10  acres,  farm  unit  G,  S1V1,'  sec. 
29-10-23.  Sandy;  no  alkali;  unlev- 
elled;  unfenced;  average  productiv- 
ity; 5  miles  to  paved  road. 

70  acres,  Ei2SE!4'  sec.  24-9-24. 
Imperial  loam;  alkahspotson  about 
5  acres  being  reclaimed;  average  pro- 
ductivity; on  paved  road;  well  lev- 
elled; fenced. 

80  acres,  W}2SW  {  sec.  3,  T.  9  S., 
R.  24  W.  Imperial  sandy  loam;  no 
alkali;  more  than  average  produc- 
tivity; on  paved  road;  very  well  lev- 
elled; unfenced. 


80  acres,  E^SE1,,'  sec.  24,  T.  9S., 
R.  24  W.,  G.  &  S.  R.  M.,  Yuma 
County.  Imperial  loam  soil;  aver- 
age productivity;  levelled;  fenced; 
on  paved  road;  land  well  drained; 
type  that  shows  marked  improve- 
ment after  each  year  of  farming. 

90  acres.  NE  V^  of  sec.  2,1,  north  and 
west  of  main  drainage  canal,  T.  9.  R. 
24.  Yuma  Valley  silt  loam;  trace 
alkali  spots;  average  productivity; 
average  productivity;  on  improved 
road.  V?  mile  to  paved  road;  fairly 
well  levelled;  fenced. 


Remarks 


40  acres,  unit  B,  NEJiSEM  sec. 
30-9-24,  G.&S.R.M.  Sandy  loam: 
no  alkali;  average  productivity;  1'4' 
miles  to  paved  road;  fairly  well  lev- 
elled; unfenced. 


$75  per  acre;  down  pay- 
ment, all.  Contact:  Bu- 
reau of  Reclamation, 
Yuma,  Ariz. 


$225  per  acre;  $12,000 
down;  balance,  terms  to 
suit.  Owner:  F.J.  Martin, 
Route  I,  Yuma,  Ariz. 


$10  per  acre;  terms  cash. 
Owner:  Mortgage  Guar- 
anty A  Security  Co.,  P.  O. 
Box  'JO,  Yuma,  Ariz. 

$500  per  acre;  $5,000  cash. 
Owner:  J.  H.  Ogburn, 
Route.2,  Yuma,  Ariz. 


$110  per  acre;  $2,000 
down;  terms  to  suit  at  0 
percent.  Owner:  E.  I.. 
.-.idler,  P.  O.  Box  54,  Palm- 
dale,  Calif. 

$135  per  acre;  .'.,  dow  u, 
balance.  4  years.  Owner: 
Security-First  National 
Bank  of  Los  'Angeles,  1-1 
Second.St.,  Yuma,  Ariz. 

$150'per  acre;  $2,000  down; 
balance  reasonable  terms. 
Owner;  'S.  C.  6431  Gar- 
vanza  Ave.,  Los  Angeles, 

Calif. 


$150  per  acre;  }i  down; 
balance,  terms  to  suit. 
Owner:  M.  G.  Silva.  119 
Harvest  St.,  Salinas,  Calif. 

$350  per  acre;  }■',  down 
payment;  balance  5  years. 
Owner;  Michael  Strasser, 
General  Delivery,  Yuma, 
Ariz. 

sloo  per  acre;  cash  in  full. 
Owner:  Elmer  Swanson, 
P.  O.  Box  1191,  Clifton, 
Ariz. 

$110  per  acre;  M  down; 
balance  4  years.  Owner: 
Title  Insurance  &  Trust 
Co.  of  Yuma,  14  Second  St., 
Yuma,  Ariz. 

$115  per  acre;  $2,500  down; 
balance  in  5  equal  annual 
payments.  Owner:  Title 
Insurance  &  Trust  Co.  of 


Yuma,     14 
Yuma.  Ariz. 


Second     St. 


$100  per  acre;  $2,500  down, 
balance  5  equal  annual  in- 
stallments. Owner:  Title 
Insurance  &  Trust  Co.  of 
Yuma,  Yuma,  Ariz. 


$50  per  acre;  $2,500  down; 
balance  to  suit.  Owner:  J. 
J.  Waddell,  48  Third  St., 
Yuma.  Ari?. 


$50  net  per  acre;  $500 
down:  balance  yearly. 
Contact:  Bureau  of  Recla- 
mation, Yuma,  Ariz. 


House. 


Good  house,  small  corrals 
30  acres  alfalfa;  70  acres 
10-year  old  pecan  trees 
rest  in  grain  crops. 


Tent. 


House  and  corrals. 


Do 


Suburban  property. 


No  house  nor  corrals. 


No  house;  corrals:  10- 
year  orchard;  oranges,  1 '  .- 
acres;  grapefruit,  3}i  acres; 
alfalfa,  5  acres. 


No  house  nor  corrals. 


Dm 


House  and  corrals.  A  bout 
15  acres  in  cotton  subsi- 
dized by  Government:  bal- 
ance in  fine  stand  of  alfalfa 
which  produces  heavily. 
Land  waters  well;  levelled 
in  V/2  acre  units.  Leak- 
proof  patent  Government 
gates,  all  concrete  and  check 
gates.throughout. 

House,  corrals.  Has 
been  in  alfalfa  for  many 
years.  Soil  has  lots  of 
strength.  Irrigates  well. 
Concrete  gates  throughout. 


Small  house,  corrals. 
Part  of  land  lying  next  to 
the  drainage  seeps  part  of 
year.  Land  would  make 
exceptionally  good  general 
farming  proposition  with 
stock,  etc.  Main  drainage 
canal  gives  adequate  sup- 
ply of  fresh  running  water 
every  day  in  year.  Ideal 
for  cattle,  hogs,  and  sheep. 
Most  of  land  is  adaptable 
for  alfalfa,  flax,  and  other 
grains. 

House  and  corrals. 
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Yuma  Project,  Arizona — Continued 


Description  of  farm 


9.4  acres,  Pt.  SWKSWJ4  sec,  3i_ 
9-24.  Sandy  loam;  trace  alkali  spots; 
more  than  average  productivity; 
well  levelled. 

40  acres,  lot  1,  sec.  7,  T.  16  S.,  R.  23 
E..S.B.M.,  Imperial  County,  Calif. 
Sandy;  no  alkali;  average  produc- 
tivity; 4  miles  to  paved  road;  un- 
levcllcd;  unfenced. 


Price  and  contact 


Owner:  L.  W.  Williams, 
P.  O.  Box  83,  Somerton,  Ariz. 


$25  per  acre,  $250  down: 
balance  reasonable  monthly 
pavments.  Owner:  Eugene 
F.  Wolver,  318  W.  9th  St., 
Los  Angeles,  Calif. 


Remarks 


Tract  just  outside  city 
limits  of  Somerton,  Ariz. 
Produced  3.500  pounds 
alfalfaseedinl939. 

1  room  adobe  house. 


Description  of  farm 


40  acres,  farm  unit  Q,  SE^SEJ4 
sec.  5,  T.  16  S.,  R.  23  E.,  S.  B.  M., 
Imperial  County,  Calif.  Sandy 
loam;  no  alkali;  more  than  average 
productivity;  on  improved  road; 
well  levelled;  unfenced. 

37  acres,  farm  unit  H,  sec.  5-16- 
23.     Sandy  loam;  no  alkali;  more 
than  average  product!  vity;  7  miles  to 
paved  road;  well  levelled ;  unfenced. 


Price  and  contact 


Sl.UliU  down;  balance,  3- 
year  period;  price  $2,500. 
Owner:  Joseph  P.  Wrenn, 
711  Equitable  Bldg.,  Holly- 
wood, Calif. 

$200   per   acre.    Owner: 
Mrs.  Maggie  Booze  Wright, 
206  N.  10th  St.,  Okemah, 
Okla. 


Remarks 


House  and  corrals. 


House. 


NOTES  FOR  CONTRACTORS 


Specifica- 
tion No. 


Project 


Bids 
opened 


Low  bidder 


Work  or  material 


Name 


Address 


Bid 


Terms 


Award 


ss; 


NT'.I 


B-3S.083-A 


48,566-A 
1313-D 


ss;, 


891 


1323-D 
1325-D 

14,433-A 

SSI 

1324-D 

1326-D 

48,583-B-l 

B-38.140-A 

14,452-A 


Colorado-Big    Thomp- 
son, Colo. 


All-American       Canal, 
Calif. 


Columbia  Basin,  Wash. 
Central  Valley  Calif. 


Parker     Dam     Power, 
Ariz. -Calif. 

Central  Valley,  Calif— 
....do 


.do. 


Parker     Dam     Power, 
Ariz. -Calif. 

Colorado  River,  Tex... 


>'  !olorado-Big    Thomp- 
son, Colo. 

Tucumcari,  N.  Mex  . 

Pine  River,  Colo 


Parker     Dam     Power, 
Ariz. -Calif. 

Yakinia-Roza,  Wash... 


Parker    Dam     Power, 

Ariz. -Calif. 
Deschutes,  Ores 


Central  Valley,  Calif.... 
Columbia  Basin,  Wash 


Parker    Dam     Power, 
Ariz. -Calif. 


mo 

Jan.     4 


1939 
Oct.    18 


Dec.  29 


mo 

Jan.     8 

1939 
Dec.   18 


Dec.  29 


191,0 
Jan.    16 


Jan.      8 


Jan.    IS 

1939 
Sept.  21 

19  :<: 
Jan.    23 

Feb.     8 

1939 
Dec.  28 

1940 
Jan.    26 


Feb.  1 
Feb.  12 
Feb.  9 
Feb.  19 

Feb.  12 


Power  transformers,  switching 
equipment,  step-voltage  regu- 
lators and  lightning  arresters 
for  Brush,  Fort  Morgan  and 
Wiggins  substations. 


Placing  clay  blanket  on  bottom 
and  side  slopes  of  All-Ameri- 
can Canal,  station  245+00  to 
station  1029+48. 

Air  compressors  6 


Air  compressors  2 

270-ton  overhead  traveling  crane 
for  Parker  power  plant. 

2,040,000  lin.  feet  of  1-inch  o.  d. 
black  steel  pipe  or  tubing. 

Fabricated  pipe,  fittings,  valves, 
and  appurtenances  for  bypass 
and  air-inlet  piping  for  the 
main-unit  penstocks  at  Shasta 
Dam. 


Superstructure  for  Pit  River 
bridge,  Southern  Pacific  R.  R. 
and  U.  S.  Highway  No.  99  re- 
location. 

Three  30,000-kilo volt-am  pere 
generators  for  Parker  power 
plant. 

Trash  racks  for  outlet  works  at 
Marshall  Ford  Dam. 

Construction  of  Continental 
Divide  tunnel. 

47,000  barrels  of  modified  port- 
land  cement  in  cloth  sacks. 

2  5-  by  5-foot  high-pressure  gate 
assemblies. 

Concrete  pumping  machine  and 
auxiliary  equipment. 

Earthwork,  canal  lining  and 
structures,  stations  711+85 
to  724,  Yakima  Ridge  Canal; 
Wasteway  No.  2,  stations  0 
to  57;  and  Yakima  River  Dike. 

Absorptive  form  lining  (240,000 
square  feet 

2  90-inch  tube  valves  for  Wickiup 
outlet  works. 

8,000  barrels  of  standard  port- 
land  cement  in  cloth  sacks. 

Steel  reinforcement  bars  (2,100,- 
000  pounds). 

Steel  reinforcement  bars  a, 700,- 
000  pounds) . 


Allis-Chalmers  Manufactur- 
ing Co. 

Kelman  Electric  and  Manu- 
facturing Co. 

General  Electric  Co 


Pacific    Electric    Manufac- 
turing Corporation. 


Bowie  Switch  Co 

Royal  Electric  Co 

Graybar  Electric  Co. 


Milwaukee,  Wis 

Los  Angeles,  Calif... 
Schenectady,  N.  Y.. 
San  Francisco,  Calif. 


....do. 

Chicago,  111... 
Denver,  Colo. 


i  $550  00 
*  3, 323.  00 


F.  o.  b.  destination;  ship- 
ping point,  Pittsburgh,  Pa. 
F.  o.  b.  destination. 


.do. 


J.  W.  and  E.  M.  Breedlove 
Excavating  Co.» 


Ingersoll-Rand  Co. 


do 

Alhambra,  Calif. 


-  16, 
'6, 


1  1, 


93, 


707.  00 
170. 00 


iv  :m 
939.  00 
957.  00 

8  18.  60 

Oil 


F.  o.  b.  destination;  shipping 

point,  Pittsfield,  Mass. 
F.  o.  b.  destination;  ship- 
ping   points,    San    Fran- 
cisco,   and    either    Balti- 
more or  Barberton.  Ohio. 

F.  o.  b.  destination 

do 

F.  o.  b.  destination;  shipping 

point,  Pittsfield,  Mass. 
do... 


Denver,  Colo. 


.do. 


Pennsylvania  Pump  &  Com- 
piessor  Co. 

Cleveland  Crane  and  Engi- 
neering Co. 

National  Electric  Products 
Corporation. 

Willamette  Iron  and  Steel 
Corporation. 

Geo.  B.  Limbert  &  Co 

Consolidated  Supply  Co... 

Merco  Nordstrom  Valve  Co 
American  Bridge  Co 


Easton,  Pa 

Wickliffe,  Ohio. 

Pittsburgh,  Pa.. 

Portland,  Oreg.. 


Chicago,  111 

Portland,  Oreg. 


Westinghouse  Electric  and 
Manufacturing  Co. 

Stupp  Bros.  Bridge  &  Iron 
Co. 

(») 


Oakland,  Calif. 
Pittsburgh,  Pa. 

Denver,  Colo... 
St.  Louis,  Mo.. 


>°  6,  975.  00 


'  6, 975.  00 


13  3, 005.  72 

«  3,100.50 

68,  000.  00 


»  105,127.00 

"  24, 937. 00 

15  3,354.00 
«  5,  350.  00 

»  8, 461. 25 
2,  588, 354.  00 


1,088,330.00 
110,990.00 


F.  o.  b.  Odair,  Wash.;  ship- 
ping point,  Painted  Post, 
N.  Y. 

F.  o.  b.  Coram,  Calif;  ship- 
ping point,  Painted  Post, 
N.  Y. 


F.  o.  b.  Friant;  shipping 
point,  Economy,  Pa.;  dis- 
count 5  percent. 


F.  o.  b.  Coram.. 
F.  o.  b.  Coram; 

percent. 
do 


discount  2 


Material  f.  o.  b.,  Gary,  Ind 


F.  o.  b.  E.  Pittsburgh,  Pa. 


Southwestern  Portland  Ce- 
ment Co. 
Joshua  Hcndy  Iron  Works.. 


("). 


El  Paso,  Tex 

San  Francisco,  Calif 


89,  300.  00 
21,490.00 


Discount  and  sack  allowance 

$0.50  per  barrel. 
F.  o.  b.  Sunnyvale,  Calif 


19 ',0 
Feb.   12 

Do. 

Feb.     3 

Feb.   12 


(12) 

Feb.   12 
Do. 

Do. 
Jan.    13 


Feb.     1 
Do. 


Jan.    31 
Do. 

(12) 


Feb.     7 


'3  Feb.  12 


Feb.     1 
Feb.    2 


Feb.     3 
Feb.     9 


Do. 

Do. 

Feb.  15 

Feb.   13 
Feb.   16 


J.  A.  Terteling  &  Sons. 


Boise,  Idaho. 


Dant  &  Russell,  Inc 

Joshua  Hendy  Iron  Works.. 

Monolith  Portland  Cement 

Co. 
Bethlehem  Steel  Co 


Columbia  Steel  Co. 


Portland,  Oreg 

San  Francisco,  Calif. 
Los  Angeles,  Calif... 
San  Francisco,  Calif 

....do 


98,  870.  00 

8,  400.  00 
26,  249. 00 
12,  560.  00 
48,  300.  00 

37,  090. 00 


Feb.  23 


F.  o.  b.  Earp,   Calif.;   dis- 
count 2  percen  t. 
F.  o.  b.  Sunnyvale,  Calif  . . 

Sack  allowance  $0.40  per 
barrel. 

F.  o.  b.  Odair,  Wash.;  dis- 
count \>i  percent  on  $0.47 
less  per  hundredweight. 

F.  o.  b.  Earp,  Calif.;  dis- 
count \i  percent  on  $0.28 
less  per  hundredweight; 
shipping  point,  Torrance, 
Calif. 


Feb. 

20 

Feb. 

24 

Feb. 

.'1 

Feb. 

28 

Feb.   29 


1  Schedule  4. 

2  Schedules  5  and  12. 


3  Schedule  6. 

*  Schedule  :. 


1  Schedule  8;  no  award. 
6  Schedule  9. 


'  Schedule  10. 
'Schedule  11. 


s  Third  low  bidder. 
io  Schedule  3. 


'1  Schedule  2. 

18  All  bids  rejected. 


»  Schedule  1. 
i*  Item  1. 


is  Item  2. 
i«  Item  3. 


"  Item  4. 
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Articles  on  Irrigation  and  Related  Subjects 

By  W.  I.  SWANTON,  Engineering  Division 


All-American  Canal. 

General  information,  January  15,  1940;  5 
pages.    Processed,    lettersize.     Free. 

Boise  Project. 

General  information  concerning  the  Payette 
Division,  Boise  project,  January  15,  1940, 
4  pages.     Processed,  lettersize.     Free. 

Central  Valley  Project. 

Federal-State  groups  act  to  unfreeze  $50,- 
000,000  in  Central  A'alley  project  bonds, 
illus.  and  plan  Contra  Costa  Canal,  Cali- 
fornia Highways  and  Public  Works,  Jan- 
uary 1940,  v.  18,  No.  1,  pp.  1-4. 

Colorado-Big  Thompson  Project. 

General  information  concerning  the  Colo- 
rado-Big Thompson  project,  Colorado. 
I'nici^si-d.  letlorsize,  January  1,  1940,  0 
pages.     Free. 

Concrete  Form  Linings. 

Concrete  surfaces  improved  by  absorptive 
form  lining,  illus.,  Eng.  News  Record,  Jan- 
uary 4.  1940,  v.  124,  pp.  64-66   (40-42). 

Coyle,  Joseph  C. 

How  contractors  did  it  on  Coachella  Canal, 
illus.,  Pacific  Road  Builder,  January  1940, 
v.  52,  pp.  30-37. 

Crosby,  Irving  B. 

Engineering  geology  problems  at  Conchas 
Dam,  New  Mexico,  discussion,  Proc.  A.  S. 
C.  E.,  January  1940,  v.  GO,  No.  1.  pp.  105-100. 

Curtis,  Hon.  Carl  T. 

The  Republican  Valley  of  Nebraska,  Cong. 
Record,  January  4,  1940,  v.  80,  No.  2,  pp. 
116-117. 

Gila  Project. 

General  information,  February  1,  1940,  5 
pages.    Processed,  lettersize.     Free. 

GOODENOUGH,   B.    W. 

Seven  cableways  with  central  head  tower 
(Shasta  Dam)  plans,  The  International 
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U.  S.  states  views  on  North  Platte  River 
water — suit  Nebraska,  Wyoming,  and  Colo- 
rado, Eng.  News-Record,  February  8,  1910, 
v.  L24,  No.  6,  p.  3  (201). 


Provo  River  Project. 

General  information  concerning  project, 
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Modem  Stockyards  for  Yakima 

PLANS  for  the  beginning  of  construction  of 
modern  stockyards  at  Yakima,  representing  an 
investment  of  $110,000,  have  been  announced. 
Daily  auctions  will  be  conducted  for  the  sale 
of  cattle,  hogs,  sheep,  horses,  and  poultry. 
The  new  stockyards  are  expected  to  assist 
valley  growers  in  obtaining  more  convenient 
and  direct  marketing  facilities. 
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Transformer  Transportation  Troubles 

By  E.  P.  BRYANT,  Chief  Operator,  Bureau  of  Power  and  Light,  Boulder  Power  Plant 


ON  the  morning'  of  September  19,  a  small 
group  of  men  gathered  around  a  peculiar 
freight  ear  in  a  large  building  of  the  General 
Electric  Co.  at  Pittsfleld,  Mass.  The  car,  a 
huge  16-wheel  affair  with  a  gross  weight  of 
304,000  pounds,  contained  the  core  and  coils 
of  a  55,000-kilovolt  ampere  287,500-volt  trans- 
former sealed  in  an  air-tight  chamber  filled 
with  nitrogen  gas.  This  transformer  was 
scheduled  for  delivery  to  the  Boulder  power 
plant,  where  it  would  join  others  of  its  kind 
already  furnishing  power  to  the  city  of  Los 
Angeles  transmission  system. 

One  of  the  men  in  this  group,  W.  J.  Leavy, 
a  tracer  for  the  General  Electric  Co.,  was  to 
follow  that  ear  on  its  long  trip  across  the 
continent.  For  almost  .".  weeks  he  would 
watch  it  night  and  day  to  see  that  it  had  the 
best  of  care  and  reached  its  destination  on 
time.  He  would  cheek  the  gas  pressure  at 
every  opportunity,  and  make  the  necessarj 
adjustments  for  changes  in  temperature.  He 
would  observe  the  condition  of  the  car,  and 
have  it  shunted  to  a  siding  if  there  was  any 
indication  of  trouble  which  might  endanger 
it  or  its  contents.  He  would  contact  the 
various  train  crews  who  would  handle  the 
car,  and  see  that  they  made  every  effort  to 
protect  it  from  shock  or  jar.  This  would 
mean    that    it    should    be    handled    carefully 


during  switching  and  placed  close  to  the  loco- 
motive for  runs  en  the  main  line. 

At  last  all  the  preparations  were  com- 
pleted and  the  car  now  listed  in  the  train 
orders  as  GEX  15001  was  taken  in  tow  by  a 
switch  engine  and  hauled  to  the  Pittsfleld 
freight  yard  of  the  Boston  &  Albany  Rail- 
road. At  this  point  it  was  made  up  in  a  train 
bound  for  Albany,  X.  Y.  Because  of  excessive 
size  this  ugly  duckling  was  not  a  welcome  ad- 
dition to  the  train.  In  the  double-track  sec- 
tions on  this  line,  it  would  not  pass  standard 
freight  ears  on  the  opposite  track,  in  curves, 
or  hopper-type  coal  cars  on  the  straight- 
aways. This  made  it  necessary  for  the  dis- 
patchers to  prepare  special  train  schedules 
for  each  division.  Also,  a  neat  little  metal 
box  bolted  to  the  deck  of  GEX  15001,  gave 
the  engine  crew  a  severe  headache.  This  de- 
vice called  a  "shock  recorder,"  draws  a  graph 
of  ear  vibration  during  the  entire  trip,  and 
faithfully  records  any  careless  handling  of 
brakes  or  throttle,  giving  the  date  and  time. 
For  this  reason  it  is  not  popular  with  the 
train  crews  who  call  it  a  "snake."  Finally, 
arriving  in  Albany,  the  car  was  put  on  a  sid- 
ing and  turned  over  to  the  New  York  Central 
Railroad. 

After  a  thorough  inspection  at  Albany, 
the   car   was   released   by    the    tracer   for   a 


General  Electric  transformer  car 


trip  over  the  main  line  of  the  New  York 
Central  Railroad,  to  Buffalo,  N.  Y.  On  this 
portion  of  its  trip,  the  car  passed  through 
Syracuse  and  Rochester.  In  the  first  of 
these  cities  the  tracks  are  in  the  main  busi- 
ness section  at  street  level,  and  the  trains 
join  the  regular  traffic  and  move  at  reduced 
speed.  At  Buffalo,  the  transformer  car  was 
placed  on  a  siding  in  the  freight  yard  for 
inspection  and  service.  A  few  hours  later 
it  was  again  on  its  way,  and  soon  arrived 
in  the  freight  yards  on  the  American  side 
of  the  big  steel  suspension  bridge  across  tiie 
Niagara  River. 

Detour  Through  Canada 

As  the  car  was  now  about  to  enter  Canada, 
it  was  necessary  to  comply  with  certain  cus- 
toms regulations.  When  they  were  taken 
care  of,  GEX  15001  was  added  to  a  Canadian 
National  Railways  train  and  started  out  for 
Windsor,  Ontario.  After  passing  through  the 
cities  of  Welland  and  St.  Thomas,  it  reached 
the  city  of  Windsor,  just  across  the  river 
from  Detroit,  Mich.  This  brief  detour 
through  Canada  was  made  because  of  limited 
clearance,  and  traffic  conditions  on  the  older 
American  systems  in  this  area.  At  Windsor 
the  train  was  split,  with  American-bound  cars 
scheduled  for  delivery  by  way  of  the  tun- 
nel under  the  Detroit  River.  However,  be- 
cause of  its  excess  size,  GEX  15001  could 
not  get  through  the  tunnel  and  was  therefore 
put  on  a  siding  to  await  a  car  ferry  which 
is  now  seldom  used. 

Eventually  it  arrived  back  in  the  United 
States  at  Detroit,  and  resumed  its  journey 
toward  Chicago.  Because  of  innumerable 
low  bridges,  viaducts,  high  voltage  catenaries, 
and  other  obstacles  in  the  vicinity  of  Chicago, 
our  oversized  car  carefully  avoided  that  city. 
It  took  a  long  detour  down  through  south- 
ern Indiana  and  Illinois,  over  the  systems  of 
the  Wabash,  the  Toledo,  Peoria  &  Western, 
the  Minneapolis,  St.  Paul  &  St.  Louis,  and 
the  Chicago,  Milwaukee,  St.  Paul  &  Pacific 
railroads. 

At  each  junction  point  the  car  was  held 
for  service  and  inspection.  It  was  not  re- 
leased until  the  tracer  and  the  railroad 
crews  were  satisfied  that  it  was  in  good  or- 
der. Thus  far  the  trip  had  been  rather 
slow,  with  short  runs  and  frequent  stops. 
This  made  it  easy  for  the  tracer  to  keep  up 
with  his  charge,  but  required  many  inspec- 
tions, most  of  which  were  made  at  night. 
By  careful  study  of  passenger-train  schedules 
he  had  managed  to  travel  with  a  certain 
degree  of  comfort,  and  still  arrive  at  each 
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division   point  in   ample  time  to   do  all   nec- 
essa iy  work. 

Faster  Travel  Beyond  Omaha 

Arriving  at  Omaha,  Nebr.,  the  transformer 
car  was  made  up  in  a  west-bound  fast  freight 
on  the  Union  Pacific  Railroad.  From  this 
point  on  GEX  15001  really  started  to  travel. 
On  the  long  level  stretches  through  Nebraska 
and  Wyoming  its  speed  often  reached  80 
miles  per  hour.  This  made  it  difficult  to 
catch,  as  the  passenger  trains  were  not  as 
frequent  as  in  the  East.  For  this  reason,  the 
tracer  often  rode  in  the  caboose,  so  as  to  be  on 
hand  at  the  proper  time  for  inspections.  Al- 
though the  division  points  were  now  quite  far 
apart,  the  tracers  work  was  not  getting  any 
easier.  The  colder  weather  at  the  higher 
elevations  made  it  necessary  to  increase  the 
pressure  in  the  gas  chamber,  also  the  heavy 
duty  car  journals  needed  close  watching  be- 
cause of  the  high  speed. 

All  went  well  until  the  car  approached  the 
Utah  border.  Here  a  short  tunnel  near 
Evanston,  Wyo.,  blocked  further  passage  to- 
ward the  West.  A  long  detour  to  the  north 
through  McCannon,  Idaho,  made  it  possible  to 
get  around  this  obstacle  and  finally  reach 
Ogden,  Utah.  Just  before  making  this  detour 
the  car  crossed  the  Green  River,  one  of  the 
main  tributaries  of  the  Colorado.  It  is  quite 
probable  that  the  water  under  the  bridge  al 
that  time  would  ultimately  pass  through  the 
Boulder  turbines,  and  some  of  its  energy 
would  be  passed  on  to  Los  Angeles  through  this 
new  transformer. 

By  this  time  GEX  15001  was  not  a  pretty 
thing  to  look  at.  Because  of  its  peculiar  shape 
and  many  braces,  it  was  piled  high  with  black 
dust  and  cinders  from  the  many  coal-burning 
locomotives  it  had  followed.  Now  the  worsl 
was  over,  because  nothing  but  oil  would  be 
used  west  of  Ogden. 

In  southern  Utah,  the  car  encountered  a 
steady  cold  rain,  which  turned  to  snow  as  the 
Nevada  State  line  was  reached,  soon  the  top 
was  covered  with  a  heavy  blanket  of  snow  and 
the  temperature  of  the  gas  chamber  dropped 
below  the  freezing  point.  This  made  it  neces- 
sary to  draw  heavily  upon  the  reserve  supply 
of  nitrogen.  In  a  few  hours  the  storm  passed 
away,  and  the  rising  temperatures  gave  assur- 
ance  of  an  ample  supply  of  gas  for  the  rest 
of  the  trip. 

Reaches  Boulder  Dam  in  Good  Shape 

Arriving  at  the  junction  point  in  Las  Vegas. 
New,  too  late  to  make  connection  with  the 
regular  train  to  Boulder  City,  it  was  neces- 
sary for  the  tracer  to  arrange  for  a  special 
locomotive  or  sacrifice  36  hours  of  valuable 
time.  After  an  exchange  of  telegrams,  a 
special  locomotive  was  secured  and  GEX 
15001  arrived  at  Boulder  City  a  few  hours 
later.  Here  it  was  taken  over  by  a  Govern- 
ment locomotive  and  hauled  over  the  Recla- 
mation   Bureau    Railroad    to    the    unloading 


Eighty-ton  core  and  coil  for  5  5,000-kilovolt-ampere  single-phase  transformer 
after  being  removed  from  transformer  car  tank 


station  near  Boulder  Dam.  It  arrived  at  its 
destination  on  October  5  after  covering  about 
3,700  miles  in  17  days.  This  included  portions 
of  9  railroad  systems  in  12  of  the  States  in 
our  country,  and  one  province  of  Canada. 
The  completion  of  this  difficult  job  on  sched- 
ule time  is  indeed  a   tribute  to  the  efficiency 


of   our    railroad    systems,   and    the   men    who 
keep  them  going. 

Examination  of  the  transformer  revealed 
that  it  was  in  perfect  condition  and  ready 
for  many  years  of  useful  service.  Although 
tired  and  weary  from  his  long  trip,  Mr. 
Leavy  brightened  considerably  as  he  turned 


Bank  of  5  5,000-kilovolt-ampere  single-phase  transformer  for  units  N-l  and  N-2 
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his  charge  over  to  the  local  representative 
of  the  General  Electric  Co.  Before  starting 
back  to  Pittsfield  he  took  time  out  to  tell  us 
something  about  his  work. 

Previous  Trips  by  Mr.  heavy 

Starting  in  192G,  he  has  delivered  trans- 
formers to  practically  all  parts  of  Canada, 
the  United  States,  and  Mexico.  Some  of  his 
early  trips  were  particularly  interesting. 
Before  the  advent  of  gas  filled  steel  tank 
cars  like  GEX  15000  and  its  mate  GEX  15001 
it  was  customary  to  ship  large  transformers 
on  special  flat  cars.  A  wooden  structure 
covered  with  tar  paper  was  erected  over  the 
transformer  to  protect  it  from  the  weather, 
and  a  coal-fired  boiler  was  installed  to  furnish 
hot  water  to  keep  it  warm  and  dry.  The 
tracer  rode  on  the  car  for  the  entire  trip  and 
kept  the  fire  going  in  the  boiler.  During  odd 
moments  he  cooked  his  meals,  washed  his 
clothes,  and  obtained  what  sleep  he  could  in 
a  hammock.  The  peak  of  perfection  on  these 
early  trips  was  usually  reached  on  cold 
rainy  nights  when  the  transformer  car  was 
preceded  by  four  or  five  cars  of  pigs. 

Modern  trips  are  not  without  some  excite- 
ment. To  find  a  special  transformer  car  in 
a  large  congested  freight  yard,  in  the  wee 
small  hours  of  the  morning,  is  not  always 
easy.  Fast  moving  switch  engines,  hoboes, 
and  railroad  policemen  are  certain  hazards 
that  are  difficult  to  anticipate.  Wrecks, 
wash-outs,  and  shifting  loads  occasionally 
present  problems  that  call  for  quick  action 
on  the  job.  A  recent  trip  from  Pittsfield  to 
Seattle  in  10  days  established  a  record  which 
still  stands.  In  spite  of  hot  bearings  and 
various  other  troubles,  three  large  transform- 
ers were  delivered  on  schedule,  to  meet  an 
emergency  condition.  Often  separated  by 
many  miles,  the  cars  and  their  loads  were 
constantly  watched  over  by  the  tracer  and 
all  arrived  in  good  order. 

To  those  of  us  who  spend  our  lives  in  more 
or  less  fixed  locations  the  work  of  a  tracer 
appears  fascinating.  To  travel  all  over  the 
country  at  the  expense  of  someone  else,  would 
indeed  bo  a  pleasure.  However,  the  hazards 
and  hardships  would  probably  be  too  much 
for  most  of  us.  We  wish  Mr.  Leavy  con- 
tinued success  in  his  peculiar  occupation,  and 
look  forward  to  future  visits. 


Reclamation  Archives 

(Continued  from  page  82) 

frugality,  would  be  building  for  our  Nation's 
future  on  the  solid  rock.  The  country  is  the 
Nation's  hope.  Rural  life  is  conducive  to 
purity  of  character.  I  think  the  blending  of 
our  ideas,  the  exaltation  of  agriculture,  the 
application  of  science  to  farming,  the  encour- 
agement of  migration  to  the  country  instead 
of  to  the  city,  the  transforming  of  waste  places 
into  smiling  plenty,  will  do  more  for  the  Na- 


tion's prosperity,  development,  and  happiness 
than  any  suggestions  offered  to  the  public.  I 
do  net  know  that  the  people  are  ready  to  co- 
operate to  this  end,  but  I  do  believe  true  wis- 
dom invites  such  methods.' 

"The  Government  has  in  southern  Arizona 
an  interesting  irrigation  and  Indian  problem 
combined.  It  appears  that  the  Pimas,  Mari- 
copas  and  Pallajoes  were  agricultural  In- 
dians, who  had  supported  themselves  from 
time  immemorial  by  irrigating  their  lands 
by  water  taken  from  the  Gila  River.  In 
early  times  these  Indians  were  of  great 
service  to  the  whites  in  protecting  them 
against  the  Apaches;  but  as  the  population 
increased  the  whites  began  to  take  up  the 
water  of  the  Gila  River,  until  they  finally 
succeeded  in  getting  control  of  it  all,  leaving 
the  poor  Indian  literally  high  and  dry.  He 
can  no  longer  keep  up  his  farming;  and. 
although  the  Government  is  spending  large 
sums  on  his  education,  he  is  left  without 
substantial  means  of  support.  Someone  has 
aptly  said  that  the  coming  of  the  whites  has 
changed  these  Indians  from  a  condition  of 
self-supporting  savagery  to  that  of  depend- 
ence on  Government  rations  and  petty  thiev- 
ing under  civilization.  The  practical  prob- 
lem is  to  get  back  the  water  that  used  to 
flow  in  that  river.  This  can  probably  be 
accomplished  by  building  a  good-sized  dam 
at  a  point  above  the  reservation,  and  there 
holding  the  stream  at  flood.  Congress  has 
appropriated  $20,000  for  an  investigation  of 
the  question,  and  preliminary  examinations 
have  been  made.  It  probably  will  cost 
$2,000,000  to  construct  the  dam,  which  would 
have  to  be  done  by  the  Government  or  some 
community  effort.  But  this  is  something 
which  must  be  undertaken  if  we  are  ever 
to  utilize  the  beautiful  lands  of  southern 
Arizona." 

Since    this    statement   by    Mr.    Newell,    his 


vision   expressed  as  above,   almost  42  years 
ago,  has  been  more  than  realized. 

Under  the  Federal  Reclamation  policy  in- 
augurated in  1902,  156  storage  and  diversion 
dams  have  been  built.  Water  has  been 
brought  to  these  fertile  valleys ;  homes  and 
communities  have  been  established;  and 
popular  demand  has  set  up  highways  and 
railroad  systems  to  serve  them,  of  which  the 
West  might  justly  be  proud. 

Porter  J.  Preston,  Neiv  President 
Colorado  Society  of  Engineers 

PORTER  J.  PRESTON,  supervising  engineer 
of  the  Colorado-Big  Thompson  project,  was 
elected  president  of  the  Colorado  Society  of 
Engineers  on  January  20  at  the  second  and 
closing  day  of  its  twelfth  annual  convention, 
succeeding  Dr.  Fred  C.  Carstarphen,  prom- 
inent engineer  in  the  mining  world.  The> 
Colorado  Society  of  Engineers,  founded  on 
helpfulness,  built  on  service,  and  dedicated 
to  conservative  progress,  is  the  largest  State 
engineering  organization  in  the  Nation,  and 
is  successfully  directing  a  definite  program 
of  improving  the  economic  status  of  engi- 
neers and  creating  among  engineers  a  more 
active  interest  in  matters  of  policy. 

The  society  has  progressed  steadily  in 
membership,  beginning  with  an  enrollment  of 
10  in  1916,  and  increasing  to  an  enrollment 
of  nearly  1.400  members. 

<>ne  of  the  outstanding  achievements  of 
the  society  which  has  won  Nation-wide  recog- 
nition, is  the  maintaining  of  a  free  employ- 
ment service  for  engineers.  During  a  10- 
year  period,  the  average  saving  to  engineers 
securing  employment  through  the  society 
(based  on  fees  charged  by  commercial 
agencies)  has  amounted  to  nearly  $13,000 
a  year. 


National  Rivers  and  Harbors  Congress 
Animal  Convention 


THE  thirty-fifth  annual  convention  of  the 
National  Rivers  and  Harbors  Congress  was 
held  at  the  Mayflower  Hotel  in  Washington, 
D.  O,  March  14-15.  President  Roosevelt 
made  the  following  statement  relating  to 
this  group : 

"It  seems  to  me  that  the  great  strides 
we  have  made  during  the  past  6  years  in 
the  effective  development  of  our  waterways 
and  the  solution  of  flood-control  problems 
are  in  no  small  measure  due  to  the  compre- 
hensive and  integrated  program  developed 
and  forwarded  by  the  National  Rivers  and 
Harbors  Congress.  Proper  deliberation  that 
leads  to  sponsorship  of  the  worthy  projects 
and  omission  of  the  unsound  can  only  result 
in  lasting  economy  to  the  people  and  per- 
manent benefits  to  the  welfare  of  the  Nation. 


"It  is  gratifying  at  a  time  when  world 
events  force  us  to  attend  more  closely  our 
system  of  national  defense  to  know  that 
your  organization  has  through  the  years  of 
its  existence  advocated  a  rational  develop- 
ment of  our  waterways,  an  element  of  our 
communication  system  essential  to  the  safety 
and  defense  of  the  Nation. 

"I  congratulate  you  on  all  you  have 
achieved  in  the  past  and  urge  that  you  con- 
tinue to  approach  your  task  with  vision  and 
foresight." 

Commissioner  Page  addressed  the  group  on 
the  subject  "Cooperation,  the  Corps  of  Engi- 
neers and  the  Bureau  of  Reclamation."  His 
address  will  appear  in  the  April  issue,  to- 
gether with  any  resolutions  passed  by  the 
Congress  pertaining  to   Federal   reclamation. 
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The  projects  committee  met  two  days  pre- 
ceding the  conference  for  consideration  of 
individual  projects  and  to  advise  and  assist 
the  sponsors  of  the  projects  in  preparing  their 
data    and    presenting    their    projects    to    the 


convention.  The  Bureau  supplied  a  map 
showing  the  reclamation  projects  for  use  at 
the  projects  committee  hearings. 

The    Bureau    installed    a    pictorial    exhibit 
depicting  its   work. 


Kings  River  Project  Declared  Feasible 


THE  Kings  River  project,  California,  was 
declared  feasible  and  its  construction  under 
the  reclamation  law  was  recommended  by 
Secretary  of  the  Interior  Harold  L.  Ickes  in 
his  report  on  the  project  transmitted  to 
Congress  on  February  10. 

The  irrigation,  flood  control,  and  power  de- 
velopment would  cost  an  estimated  $22,300.- 
000,  of  which  $9,950,000  would  be  allocated 
to  irrigation  to  be  repaid  by  water  users  on 
800,000  acres  of  developed  land  near  Fresno, 
now  in  need  of  supplemental  irrigation  wa- 
ter; $9,950,000  would  be  allocated  to  flood 
control  under  a  finding  agreed  to  by  the 
Corps  of  Engineers;  and  $2,000,000  would  be 
allocated  to  power  for  repayment  in  40  years 
with  interest  at  3^  percent  from  power 
sales.  A  connection  with  the  Central  Valley 
project  system  would  enable  a  desirable  in- 
terchange of  power. 

The  report  contemplates  construction  of 
Pine  Flat  Dam,  a  concrete  structure  413  feet 
high,  which  would  impound  1,000,000  acre- 
feet  of  water;  a  power  plant  of  a  capacity  of 
15,000  kilowatts  and  transmission  lines;  and 
miscellaneous  minor  works.  The  report  in 
addition  recommends  for  future  considera- 
tion, but  not  for  inclusion  in  the  initial  unit 
of  the  project,  a  large  power  development  od 
the  North  Fork  of  the  Kings  River. 

In  the  first  report  submitted  under  section 
9  of  the  Reclamation  Project  Act  of  1939, 
Commissioner  John  C.  Page,  Bureau  of 
Reclamation,    said: 

"In  this  project  irrigation  and  power  com- 
bined exceed  flood  control  both  as  to  costs 
and  benefits.  Since  navigation  is  not  in- 
volved, and  the  flood  damage  to  be  elim- 
inated is  almost  wholly  local,  as  also  ore 
the  anticipated  flood-control  benefits,  the 
project  is  more  one  of  irrigation  than  for 
flood  control.     *     *     * 

"*  *  *  Water  releases  (from  the  reser- 
voir) must  conform  to  vested  irrigation 
rights. 

"In  the  circumstances,  I  believe  that  the 
project,  if  and  when  undertaken,  should  be 
constructed  and  operated  by  the  Bureau  of 
Reclamation." 

Mr.  Page  said  that  the  benefits  derived 
from  the  project  would  far  exceed  the  cost. 

Calculations  in  the  report,  completed  after 
more  than  2  years  of  intensive  field  study, 
showed  annual  benefits  resulting  from  the 
three  lines  of  services  to  which  allocations 
were  made,  far  exceeding  the  annual  costs. 
Annual      flood-control      benefits      would      be 


$1.1N.">,000  as  against  an  annual  cost  of 
$405,000,  contemplating  amortization  of  the 
cost  of  floorl  control  in  40  years  with  interest 
at  3!/2  percent.  Irrigation  benefits  would  be 
$1,255,000  each  year,  against  a  cost  of 
$203,750,  which  would  be  paid  by  water 
users  and  which  would  repay  the  irrigation 
allocation  as  required  by  reclamation  law. 
While  annual  costs  for  Kings  River  power 
would  be  but  $174,000  for  generation  at  the 
Government  plant  and  for  local  distribution, 
the  benefits  each  year  would  be  $677,000 
arising  from  use  of  project  power  and  of 
power  from  the  Central  Valley  project  sys 
tem.  The  report  contemplates  use  of  the 
initial  project  power  by  water  users  Cor 
pumping,  and  the  benefits  largely  are  sav- 
ings in  pumping  costs. 

Secretary  Ickes,  in  his  finding  said,  "The 
proposed  allocation  of  costs  is  proper  and 
equals  the  estimated  cost  of  the  project. 
The  repayment  of  reimbursable  costs  can  be 
anticipated  with  assurance.  I  find  the  proj- 
ect desirable,  economically  and  engineeringly 
feasible,  and  authorized  for  construction 
under  the  provisions  of  section  9  of  the 
Reclamation  Act  of  1939.  I  therefore  rec- 
ommend its  construction  thereunder,  if  anil 
when  funds  are  made  available." 


Death  of  A.  H.  Shellenberger 

ALDUS  H.  SHELLENBERGER,  former  fiscal 
agent  of  the  Bureau  of  Reclamation,  died  Feb- 
ruary 25,  1940,  at  Walter  Reed  Hospital. 
Washington,  D.  C. 

Born  in  Lancaster  County,  Pa.,  April  30, 
1S77,  Mr.  Shellenberger  taught  school  for  a 
number  of  years  in  Millersville,  Pa.  He  en- 
listed in  the  military  service  during  the  Span- 
ish-American War,  and  in  1802-3,  under  the 
Navy  Department  at  naval  station,  San  Juan, 
Porto  Rico,  he  was  in  charge  of  requisitions 
and  supplies  and  general  bookkeeping,  follow- 
ing which  he  spent  10  years  in  the  employ  of 
the  Reclamation  Service  in  vouchering  ac- 
counts, their  examination,  audit,  and  other 
bookkeeping  matters.  During  this  time  he 
acted  in  an  advisory  and  supervisory  capacity 
of  a  number  of  field  offices.  In  1918  he  ac- 
cepted a  transfer  to  the  Medical  Department 
at  Large  of  the  War  Department,  and  later 
was  transferred  to  the  General  Accounting  Of- 
fice, with  which  he  was  connected  until  the 
time  of  his  death. 

Surviving  Mr.  Shellenberger  are  his  wife, 
and  a  daughter.  Mrs.  Marguerite  A.  Paul. 


Parker  Dam  Power 

GENERATORS  for  initial  installation  of 
power  equipment  in  Parker  Dam  power  plant 
are  on  order.  The  Westinghouse  Electric  & 
.Manufacturing  Co.  of  Denver  submitted  its 
bid  of  $1,088,330  for  furnishing  three  30,000 
kilovolt-ampere  generators.  Three  bids  for 
the  generators  were  received  and  opened  at 
i lie  Denver  office  of  the  Bureau  of  Reclama- 
tion on  January  S. 

The  generators  are  for  units  1,  2,  and  3, 
which  comprise  the  initial  installation.  Three 
4ii,<M'i(i  horsepower  turbines,  and  three  gover- 
nors for  these  units  have  been  ordered  under 
another  contract. 

The  Paker  Dam  power  plant  is  being  con- 
structed to  house  ultimately  four  main  gener- 
ating units,  each  with  a  capacity  of  30,000 
kilowatts. 

Parker  Dam,  155  miles  downstream  from 
Boulder  Dam  on  the  Colorado  River,  was 
built  by  the  Bureau  of  Reclamation  for  the 
Metropolitan  Witter  District  of  Southern  Cali- 
fornia, to  divert  water  into  the  Colorado  River 
Aqueduct.  Although  constructed  primarily 
for  the  puri  lose  of  supplying  Los  Angeles,  and 
12  other  cities  in  southern  California  with 
water,  Parker  Dam  will  serve  also  to  gener- 
ate electric  energy  for  the  District,  and  for 
irrigation  pumping  requirements. 

Under  the  present  award,  the  contractor  is 
required  to  deliver  the  first  generator  within 
360  days,  the  second  within  420  days,  and  the 
third  within  480  days  after  date  of  receipt  of 
notice  of  award  of  contract.  The  Bureau  of 
Reclamation  will  install  the  machinery. 

MRS.  SARAH  GRIGG 

1874-1940 

MRS.  SARAH  GRIGG,  clerk  in  the  Accounts 
Division  of  the  Bureau  of  Reclamation,  en- 
tered George  Washington  University  Hospital 
on  January  2,  1940,  to  undergo  treatment  for 
a  serious  ailment  from  which  she  had  suffered 
several  months,  although  she  had  been  almost 
continuously  at  her  desk  in  the  office  until 
( 'lnistmas  week.  Her  death,  though  expected, 
was  not  deemed  imminent. 

Airs.  Grigg's  service  in  the  Bureau  of  Recla- 
mation dated  from  April  10,  1905,  hence  she 
had  accrued  a  service  in  the  Government  of 
nearly  35  years. 

Surviving  Mrs.  Grigg  are  her  son,  Joseph 
Blake  Grigg,  and  a  sister,  Mrs.  Albert  P. 
Myers,  both  of  Washington,  D.  C. 


Boulder  Visitors 

DURING  the  month  of  January,  Boulder  Dam 
recreational  area  was  visited  by  28,468  per- 
sons. Boat  Dock  and  Hemenway  Wash  by 
4,535,  and  Boulder  Dam  power  plant  by 
12.430. 
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Interior  Department 
Motion  Picture  Service 

THE  Department  of  the  Interior  has  avail- 
able for  free  distribution  motion-picture  films 
pertaining  to  the  activities  of  its  various  bu- 
reaus. Primarily  a  Conservation  Department, 
this  branch  of  the  Government  is  distributing 
these  films  for  the  purpose  of  informing  the 
public  of  the  conservation  policies  laid  down 
by  Congress,  and  the  service  performed  by  the 
Department,  under  these  laws,  in  the  Na- 
tional and  State  parks,  National  monuments, 
and  historical  areas,  the  reclamation  projects, 
Indian  reservations,  and  in  the  conservation 
of  the  natural  resources  of  the  Nation  in  such 
areas  as  are  under  the  Department's  jurisdic- 
tion. 

Lists  of  films,  including  a  statement  re- 
garding the  terms  of  loans,  and  other  instruc- 
tions to  borrowers,  may  be  obtained  by 
addressing  the  Photographic  Section,  Division 
of  Information,  Department  of  the  Interior, 
Washington,  D.  C. 

New  Map  Available 

A  MAI'  of  portions  of  Nevada  and  California 
showing  irrigation  and  hydroelectric  develop- 
ment in  the  Truckee,  Carson,  Humboldt,  and 
Walker  River  Basins  has  just  been  issued  by 
the  Bureau  of  Reclamation  and  may  be  ob- 
tained upon  application  to  the  Bureau, 
payment  to  be  made  in  advance  by  check  or 
money  order  drawn  to  the  Bureau  of  Recla- 
mation.    Postage  stamps  are  not  acceptable. 

Map  No.  38-408  (1039).  Colored;  size, 
18  by  24  inches.     Price,  15  cents  each. 

Map  No.  38-408A  (1039).  Colored;  size, 
22  by  30  inches.     Price,  25  cents  each. 

Klamath  Building  Activity 

BUILDING  permit  figures  released  by  the 
city  of  Klamath  Falls,  Oreg.,  headquarters 
of  the  Kalmath  project,  show  that  permits 
were  issued  during  1939  for  $584,985,  as  com- 
pared with  $443,1S5  for  the  previous  year, 
representing  an  increase  of  $141,800. 
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C.  B.  Wentzel 

W.  J.  Burke 

E.  0.  Larson 

L.  .1.  U  indie 

Francis  J.  Farrell 

L.  J.  Windle  * 

Salt  Lake  City,  Utah. 

W    J.  Burke 

Billings.  Mont. 

Cody,  Wyo 

L.  J.  Windle  2_.. 

W.  J.  Burke 

Billings.  Mont. 

A    W.  Walker 

W.  J.  Burke 

Floyd  M.  Spencer 

Harold    W.  Mutch 

<      I  r.   Pice. 

J.  R.  Alexander.. 

H.  .1.  s    Devries..    ..    ... 

Salt   Lake  <  'ity,  Utah. 

Tucuracari,  N     Mex 

Pendlel  on    I  -reg 

El  Paso.  Tex. 

B.  E.  Stoutemver 

Portland,  Oreg, 

Ewalt  P.  Anderson 

Emmanuel  V.  Hillius 

Salt  Lake  City,  Utah. 

I     I  tonald  Jerraan 

B.  E.  Stoutemver 

B,  E.  Stoutemyer 

B.  E.  Stoutemyer 

R.  J.  Coffey 

Portland.  Greg. 

Vale 

Vale   Oreg 

Portland,  <  >reg. 

S  ,  l,  Wash 

Conrad  J.  Ralston 

Alex  S.  Harker 

Jacob  T.  Davenport 

Portland,  <  >reg. 

Roza  division 

Yuma... 

Yakutia,   Wash 

Charles   1      1   rov  nover 

I      B    Elliott 

Construction  engineer 

Portland.  Oreg. 
Los  Angeles,  Calif. 

1  Boulder  Dam  and  Power  Plant.  2  Acting.  3  Island  Park  and  Grassy  Lake   I  I  ims 

Projects  or  divisions  oj  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Baker  (Thief  Valley  division)  1., 

Bitter  Root* 

Boise  l 

Boise  1 

Burnt  River 

Frenchtown 

Grand  Valley,  Orchard  Mesa  3.. 

Huntley  * 

Hyruma 

Klamath,  Langell  Valley? 

Klamath,  Horsefly  1 

Lower  Yellowstone  < 

Milk  River:   Chinook  division  *- 


Minidoka:  Gravity  1 

Pumping 

Gooding  1 

Newlands  3 __ 

North    Platte:  Interstate  division  *_ 

Fort  Laramie  division  * 

Fort  Laramie  division  * 

Northport  division  * 

Ogden  River 

Okanogan  l 

Salt  Lake  Basin  (Echo  Res.)  3 

Salt  River  2 

Shoshone:  Garland  division  * 

Frannie  division  *__ 

Strawberry  Valley . 

Sun  River;  Fort  Shaw  division* 

Greenfields  division  * 

Umatilla.   East  division  * 

West  division  l 

Uncompahgre  3 

Yakima,  Kittitas  division  l. 


Organization 


Lower  Powder  River  irrigation  district 

Bitter  Root  irrigation  district . ... 

Board  of  Control 

Black  Canyon  irrigation  district 

Burnt  River  irrigation  district . 

Frenchtown  irrigation  district 

Orchard  Mesa  irrigation  district 

Huntley  irrigation  district. ... 

South  Cache  W.  U.  A 

Langell  Valley  irrigation  district . 

Horsefly  irrigation  district 

Board  of  Control . 

Alfalfa  Valley  irrigation  district.. 

Fort  Belknap  irrigation  district 

Zurich  irrigation  district 

Harlem  irrigation  district 

Paradise  Valley  irrigation  district 

Minidoka  irrigation  district 

Burley  irrigation  district 

Amer.  Falls  Reserv.  Dist.  No.  2 . 

Truckee-Carson  irrigation  district 

Pathfinder  irrigation  district 

Gering-Fort  Laramie   irrigation   district 

Goshen  irrigation  district 

Northport  irrigation  district 

Ogden  River  W.  U.  A 

Okanogan  irrigation  district 

Weber  River  Water  Users'  Assn 

Salt  River  Valley  W.  U,  A 

Shoshone  irrigation  district 

Deaver  irrigation  district 

Strawberry  Water  Users'  Assn 

Fort  Shaw  irrigation  district 

Greenfields  irrigation  district 

Hei  miston  irrigation  district 

West  Extension  irrigation  district 

Uncompahgre  Valley  W.  U.  A __ 

Kittitas  reclamation  district.  .     


Baker,  Oreg 

Hamilton,  Mont 

Boise,  Idaho 

NotUS,  Idaho. 

Huntington,  Oreg 

Frenchtown.  Mont 

Grand  Junction,  Colo. 

Ballantiue.  Mont 

Wellsviile.  Utah 

Bonanza,  Oreg ._ 

Bonanza,  Oreg 

Sidney,  Mont 

Chinook,  Mont ._ 

Chinook,  Mont 

Harlem,  Mont 

Harlem,  Mont 

Zurich,  Mont. 

1;  Upei  '  ,    Idaho 

Buries  .  rdaho_. 

<  iooding,  Idaho 

Fallon,  Nev._ 

Mitchell.  Nebr 

Gering,  Nebr 

Torrington.  Wyo 

Northport.  Nebr..... 

Ogden.  Utah 

Okanogan.  Wash 

i  Igden,  Utah. 

Phoenix.  Ariz 

Powell.  Wyo 

Deaver.  Wyo 

Payson,  Utah 

Fort  Shaw,   Mont 

Fail  field,  Mont 

Hermlston,  Oreg 

Irrigon,  Oreg. 

Montrose.  Colo 

Ellensburg,  Wash 


Operating  official 


Name 


A.  J.  Ritter 

G.  R.  Walsh 

Win     H     Tuller 

\\  .  II     Jordan 

Edw  ard  Sullivan 

Edward  I  >onlan 

C.  W.  Tharp. 

E.  E.  Lewis 

B.  L.  Mendenhall... 

Chas.  A.  Revell 

Henry  Schmor,  Jr.  _ 

Axel  Persson.. 

A.  L.  Benton. 

H    B    Bonefright... 

C.  A.  Watkins 

Thos.  M.  Everett 

R.  E.  Musgrove 

Frank  A.  Ballard... 
I 1  ugh    I      I  'rawford.. 

S.  T.  Baer 

W.  H.  Wallace 

T.  W.  Parry 

W.  O.  Fleenor 

Floyd  M.  Roueh... 

Mark  Iddings 

David  A.  Scott 

Nelson  D.  Thorp... 

I).  I).  Harris 

H.  J.  Lawson 

Paul  Nelson 

Floyd  Lucas .. 

S.  W.  Grotegut 

C.  L.  Bailey 

A     \\      Walker 

E.  D.  Martin 

A.  C.  Houghton 

Jesse  It.  Thompson. 
G.  G.  Hughes 


Title 


President 

Manager 

Project  manager... 

Superintendent 

President 

President 

Superintendent 

Superintendent 

Manager 

President 

Manager 

President 

President 

President 

President 


Hide 


Manager 
Manager 

Manager 
Manager 
Superintendent 


Name 


F.  A.  Phillips 

Elsie  II.  Wagner 

L.  P   Jensen 

L.  M    Watson. 

Harold  II.  Hursh.— 
Ralph  P.  Sehaffer.... 

C.  J.  McCormich 

H.  S.  Elliott 

Harry  C.  Parker..... 

Chas.  A.  Revel! 

Dorothy  Eyers 

Axel  Persson 

R.  H.  Clarkson 

L.  V.  Bogy 

II .  M.  Montgomery. 

Geo.  H    Tout 

J    F.  Sharpies... 

O.  W.  Paul 

Frank  O.  Rediield... 

Ida  M.  Johnson 

II.   \V ,  Emery 

Flora  K.  Schroeder. . 
C.  G.  Klingman. 


Superintendent Mary  E.  Harrach. 

Manager 

Superintendent 

Manager ... 

Manager _. 

Superintendent 

Acting  irri.  supt 

Ma  miner 

President 

Manager 

Manager 

Manager 

Manager 

Manager 

Acting  manager 


Mabel  .J.  Thompson. 
Wm.  P.  Stephens — 

Nelson  D.  Thorp 

1).  I).  Harris 

F.  I  '     I  U-ushaw 

Harry  Barrows 

It.  J.  Schwendiman. 

E.  G.  Breeze 

C.  L.  Bailey 

II.  P.  Wan-en 

Enos  D.  Martin |    Hermlston. 

V    '  '..  Houghton Irrigon. 

H.  D.  Galloway. Montrose. 

G.  L.  Sterling Ellensburg, 


Keating. 
Hamilton. 
Boise. 
Caldwell. 
Huntington. 
Huson . 
Gran. I  Jctn. 
Ballantiue. 
Logan  - 
Bonanza. 
Bonanza. 
Sidney. 
Chinook- 
Chinook. 
Chinook. 
Harlem. 
Zurich. 
Rupert. 
Burlev. 
( tooding. 
Fallon. 
Mitchell. 
(  lering. 
Torrington  • 
Bridgeport. 
Ogden. 
<  ikanogan, 
Layton. 
Phoenix. 

l',.\\  ell 

Deaver. 
Payson. 
Fort  Shaw. 
Fairfield. 


1  B.  E.  Stoutemyer,  district  counsel,  Portland.  Oreg. 

2  R.  J.  Coffey,  district  counsel.  Los  Angeles,  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  Lake  City,  Utah. 
*  W.  J.  Burke,  district  counsel,  Billings,  Mont. 


Important  investigations  in  progress 

Project 

Office 

In  charge  of — 

Title 

D 

Senior  engineer. 

enve  ,     o  o 

Engineer. 

D              CI 

Engineer. 

IT    1              lUn    t 

1  ngineer. 

*  p._ir 

Engineer. 

D    nv  pr'  Colo 

Engineer. 

•p,               '  p.in 

Engineer. 

Associate  engineer. 

Construction  engineer. 

Duchesne-Sevier  (Utah) 

Williams,  Hassayampa.  Little  Colorado    (Ariz.) 

Engineer. 

Engineer, 

Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  A.  B.  Coe.  Editor. 
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Sacramento  River  Flood 


The  Sacramento  River  flood  during  March  was 
a  graphic  and  dramatic  justification  by  nature  of 
the  multiple-purpose  Central  Valley  project  in 
California. 

Walker  R.  Young,  supervising  engineer  of  the 
project,  reported  that  "several  million  dollars  of 
damage  might  have  been  prevented  and  some  lives 
saved"  in  the  catastrophe  that  did  ,$15,000,000  in 
damage  and  killed  nine,  had  the  Shasta  Dam  on  the 
Sacramento  River  above  Redding,  key  structure  of 
the  project  now  under  construction,  been  com- 
pleted. The  Government  suffered  no  serious  loss 
in  its  construction  work,  which  calls  for  the  com- 
pletion of  the  dam  in  1943- 

The  flood,  which  reached  record  heights  in  sev- 
eral localities,  originated  largely  in  the  watershed 
of  the  Sacramento,  Pit,  and  McCloud  Rivers  above 
Shasta  Dam.  Reduction  of  floods  is  one  of  the 
principal  objectives  of  Shasta  Dam. 

Had  Shasta  Dam  been  completed  and  in  opera- 
tion, Mr.  Young  estimated  1,000,000  acre-feet  of 
storage  space  would  have  been  available  when  the 
flood  hit.  The  plan  for  the  dam  contemplates 
reservation  of  500,000  acre-feet  of  storage  in  the 
4,500,000  acre-foot  reservoir  for  floods,  and  the 
plan  of  operation  would  have  made  as  much  more 
available  at  the  period  of  the  year  in  which  the 
flood  came. 

Preliminary  estimates  show  that,  had  the  dam 
been  in  operation  in  this  instance,  all  damage 
could  have  been  prevented  in  the  vicinity  of  Red- 
ding, where  losses  amounted  to  $400,000;  and  the 
record  peak  flow  of  290,000  cubic  feet  per  second 
at  Red  Bluff  could  have  been  reduced  by  half. 

"Below  Red  Bluff  it  has  not  been  possible  to 
estimate  the  dampening  effect  of  Shasta  Reservoir 
accurately  without  more  detailed  data,"  Mr. 
Young  said.  "It  is  believed,  however,  that  the 
peak  at  Hamilton  City,  which  is  estimated  to  have 
approached  300,000  second-feet,  would  have  been 
reduced  substantially — perhaps  to  half  its  actual 
magnitude.  Below  Hamilton  City  the  contribu- 
tions of  Stony  Creek,  Chico  Creek,  and  local  drain- 
age appear  to  have  caused  a  maximum  peak  some- 


what in  advance  of  the  arrival  of  the  flood  crest 
from  above. 

"The  regulatory  effect  of  Shasta  Dam  in  this 
locality  would  have  tended  to  shorten  the  duration 
of  the  flood.  Serious  damage  is  attributable  to 
the  sustained  nature  of  the  flood  flow  as  demon- 
strated by  several  levee  failures  which  resulted 
from  prolonged  flood  stages  long  after  passage  of 
the  actual  crest.  It,  therefore,  is  considered  highly 
probable  that  a  substantial  reduction  would  have 
been  effected  in  the  general  overflow  in  the  upper 
valley,  and  that  breaks  in  the  levees  of  Reclamation 
District  70  near  Meridian  and  Reclamation  Dis- 
trict 1660  south  of  Meridian,  would  have  been 
altogether  prevented  by  regulation  at  Shasta  Dam. 

"In  the  lower  valley  downstream  from  Tisdale 
Weir  adequate  control  of  the  Sacramento  River 
floodwaters  was  afforded  by  the  existing  levee  and 
bypass  system." 

Shasta  Dam  is  the  kev  structure  of  the  Sacra- 
mento River  phase  of  the  great  Central  Valley 
project.  Excavation  for  its  foundation  is  nearly 
completed.  There  were  no  cofferdams  in  the  river 
or  other  temporary  structures,  except  construction 
bridges,  to  fail.  The  principal  damage  done  to 
project  works,  apparently,  was  the  settlement  of 
one  pier  of  the  long  railroad  bridge  at  Redding. 
This  bridge  is  one  unit  of  the  program  to  relocate 
the  main  line  of  the  Southern  Pacific  Railroad 
around  the  reservoir  site.  The  bridge  had  not  as 
yet  been  placed  in  use. 

While  not  so  readily  dramatized,  the  waste  of  a 
tremendous  amount  of  water  into  the  sea  in  this 
flood  is  a  serious  loss.  Many  areas  in  the  Central 
Valley  later  in  the  year  will  experience  a  critical 
need  for  some  of  this  water  for  irrigation  of  or- 
chards and  field  crops.  When  the  dam  is  completed 
and  when  other  project  works  are  in  service,  this 
water  will  not  be  wasted  in  destructive  floods,  but 
will  be  stored  in  large  part  for  use  in  the  dry  sum- 
mer and  autumn. 

John  C.  Page, 

Commissioner  of  Reclamation. 
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Cooperation — Corps  of  Engineers  and 
Bureau  of  Reclamation 

By  JOHN  C.  PAGE,  Commissioner  of  Reclamation1 


fOR  the  construction  of  its  public  works  on 
waterways  the  United  States  has  two  well- 
quipped  and  well-established  agencies,  the 
Jorps  of  Engineers  of  the  United  States  Army 
nd  the  Bureau  of  Reclamation  of  the  De- 
tartment  of  the  Interior. 

This  audience  needs  no  introduction  to  the 
Jorps  of  Engineers,  whose  excellent  organiza- 
ion  and  work  you  have  known  for  many  years. 
The  Bureau  of  Reclamation,  however,  may 
lot  be  so  familiar  to  many  of  you,  since  it 
>as  operated  only  in  the  western  third  of  the 
Nation. 

The  history  and  the  responsibilities  of  the 
"orps  of  Engineers  are  known.  It  will  suffice 
or  me  to  say  that  the  corps  for  decades  prior 
o  the  organization  of  the  Bureau  of  Reclama- 
ion  was  at  work  in  its  field  of  river  and 
tarbor  improvements.  The  Bureau  of  Recla- 
hation  was  organized  in  1902  to  build  irri- 
jation  projects  in  the  arid  and  semiarid 
•vestern  public-land  States.  The  primary 
objective  of  the  program  was  and  is  to  create 
tew  homes  and  new  opportunities  for  Ameri- 
an  families,  and  new  wealth  for  the  States 
md  the  Nation.  From  the  outset  the  settlers 
»n  the  new  lands  have  been  required  to  pay 
or  the  cost  of  construction  of  the  irrigation 
rorks  which  serve  them.  It  has  also  been 
eeognized  from  the  first  that  there  are  gen- 
ral  public  benefits  resulting  from  the  develop- 
ment of  new  lands  and  new  communities. 

In  the  Reclamation  Act,  now  38  years  old, 
t  was  stated  that  the  settlers  should  repay 
She  cost  of  construction  of  the  irrigation 
vorks — this  being  set  up  as  a  measure  of  their 
benefits — and  that  no  interest  should  be 
Sharged  on  the  money — this  being  set  up  as  the 
jaeasure  of  public  benefits. 

The  Bureau  of  Reclamation  itself  has  deter- 
mined in  advance  of  construction  which  proj- 
ects are  worthy.  No  project  has  been  con- 
sidered   feasible    that    would    place    on    the 


I  x  Address  before  National  Rivers  and  Harbors 
fongress  March  14.  1940.  at  Mayflower  Hotel, 
Washington,  D.   C. 


farmers  of  the  new  land  a  burden  in  excess 
of  that  which  they  could  be  expected  to  repay 
without  undue  hardship. 

There  has  never  been  a  variation  of  this 
rule,  that  the  project  should  pay  out  the  cost 
of  construction,  except  when  other  considera- 
tions have  entered  and  have  ueen  given  spe- 
cific recognition  by  the  Congress. 

Since  its  beginning  the  Bureau  of  Reclama- 
tion has  built  160  dams,  ranging  in  size  and 
importance  from  small  diversion  structures  on 
tlie  one  hand  to  Grand  Coulee  and  Boulder 
Dams  on  the  other.  The  water  stored  and 
diverted  by  these  structures  has  been  applied 
to  desert  lands  to  create  more  than  52,500 
farms  and  to  provide  homes  in  towns  and  on 
farms  for  more  than  900,000  people. 

Wars  have  been  fought  abroad  over  areas 
of  less  importance  to  mankind  than  these 
colonies,  which  we  have  made  for  ourselves 
through  the  expenditure  in  peaceful  construc- 
tion of  a  little  more  than  $300,000,000,  of  which 
about  $60,000,000  already  has  been  returned 
to  the  Treasury  through  construction  repay- 
ments. The  significance  of  the  reclamation 
projects  in  our  national  economic  life  can  be 
indicated  by  citing  one  fact,  that  each  year 
these  farms  which  previously  were  desert  turn 
into  commercial  channels  something  over  $100,- 
000,000  of  new  wealth. 

When  Federal  Reclamation  first  entered  the 
picture  38  years  ago,  the  positions  of  the 
Bureau  of  Reclamation  and  the  Corps  of  Engi- 
neers, generally  speaking,  were  as  far  apart 
as  the  rivers  in  the  West  were  long.  In  other 
words,  we  were  working  to  irrigate  lands  on 
the  upper  reaches  and  the  minor  tributaries, 
while  the  Army  engineers  were  working  on  the 
lower  reaches  and  the  main  streams  for  im- 
provement of  navigation. 

The  progressive  development  of  the  West 
has  brought  us  closer  together.  Now  we  find 
that  we  have  worked  downstream  and  they 
have  worked  upstream  until  in  some  instances 
our  interests  overlap  at  some  midpoint  of 
many  of  the  great  western  rivers. 


What  were  the  influences  which  sent  the 
Bureau  of  Reclamation  down  the  rivers,  and 
which  sent  the  Corps  of  Engineers  up  the 
rivers?  They  are  all  rooted  in  the  growth  of 
the  West,  the  very  growth  which  was  stimu- 
lated by  the  work  of  the  Army  engineers  and 
that  of  the  Bureau  of  Reclamation.  Develop- 
ment of  new  communities  created  additional 
navigation  needs  and  additional  requirements 
for  control  of  floods.  Exhaustion  of  surplus 
waters  in  the  smaller  streams  through  in- 
creased  irrigation  made  it  necessary  for  the 
cities  and  the  farmers  of  the  West  to  look  to 
the  larger  rivers  for  their  new  irrigation 
supplies. 

It  was  by  a  natural  evolutionary  process 
that  both  the  Army  engineers  and  the  Bu- 
reau of  Reclamation  turned  a  tew  years  ago 
to  the  multiple-purpose  project  and  to  con- 
sideration of  broader  water  conservation  prin- 
ciples to  avoid  wasteful  duplication  of  effort 
or  head-on  collision.  It  is  also  proper  that 
we  should  now  cooperate  to  eliminate  fric- 
tion. 

The  approaches  to  problems  by  the  two 
agencies  are  different.  We  came  down  from 
the  mountains  and  they  came  up  from  the 
sea.  hut  the  two  organizations  have  arranged 
by  mutual  and  mutually  binding  agreement 
to  attack  these  problems  at  the  same  time 
and  with  the  same  arms. 

One  of  the  arms  upon  which  we  both  rely,  I 
might  add  parenthetically,  could  be  strength- 
ened by  a  more  comprehensive  program  for 
collection  of  hydrological  data  more  ade- 
quately financed.  Sound  planning  for  the  use 
of  rivers  and  intelligent  administration  of 
their  regulation  require  reliable  records  of 
stages  and  flows  obtained  scientifically.  These 
r<  cords  should  be  made  available  for  present 
uses  and  preserved  for  future  uses  by  pub- 
lication in  water-supply  papers  by  the  Geo- 
logical Survey. 

The  agreement  is  a  little  broader  than  this 
statement  might  indicate,  since  the  flood-con- 
t  Continued  on  page  08) 
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Kendrick  Project  Power  System 

By  I.  J.  MATTHEWS,  Resident  Engineer 


ITS  400  miles  of  transmission  lines  energized, 
the  Kendrick  power  and  irrigation  project,  in 
south  central  Wyoming,  lias  started  to  pay 
its  way  in  refutation  of  some  critics  who,  at 
the  time  of  the  project's  inception,  scoffed  at 
its  chances  for  a  stable  economic  future. 

The  power  system  makes  available  to  mu- 
nicipalities and  private  utilities  power  at  rates 
which  permit  communities  and  companies  to 
provide  services  at  substantial  savings. 
Moreover,  the  experience  of  this  system  again 
demonstrates,  as  had  been  done  in  the  past, 
the  seemingly  strange  fact  that  a  supply  of 
electric  power  develops  a  demand  ahead  of 
and  in  excess  of  original  expectation. 

Before  the  power  plant,  transmission  lines, 
ami  substations  were  constructed  on  the  Ken- 
drick project,  the  Government  had  contracted 
for  the  sale  of  all  available  firm  and  dump 
power.  It  is  estimated  that  the  power  plant 
at  Seminoe  Dam.  lying  in  a  gorge  of  the  North 
Platte  River  in  the  Seminoe  Mountain  range, 
will  have  an  average  annual  output  of  140,- 
000,000  kilowatt-hours  of  electric  energy.  It 
should  be  pointed  out  that  the  Kendrick  proj- 
ect is  feasible  as  an  irrigation  venture  pri 
niarily  because  the  power  generated  as  a 
byproduct  of  water  storage  and  conservation 
will  contribute  to  the  repayment  of  construc- 
tion cha  I 'geS. 

Lines  of  the  new  power  system  were  strung 
in  central  and  southeastern  Wyoming,  western 
Nebraska,  and  northeastern  Colorado,  and 
now  supply  needed  additional  power  to  nu- 
merous communities  in  I hes,'  areas  of  these 
three  Stales.  Terrain  of  this  country  varies. 
Lines  have  been  erected  at  altitudes  rang- 
ing from  a  maximum  of  approximately  8,500 
feet  to  a  minimum  of  approximately  3,000 
feet.  Temperatures  during  construction  va- 
ried from  110  F.  in  midsummer  to  —30  in 
midwinter. 

Power  is  distributed  from  Seminoe  power 
plant  over  three  main  lines;  one  line  of  66 
kilovolts  with  2/0  ACSR  conductor  goes 
to  Casper,  Wyo. ;  another  line  of  33  kilovolts 
with  No.  1  ACSR  conductor  goes  to  Rawlins, 
Wyo.;  and  the  third  and  main  line  of  115 
kilovolts,  with  Anaconda  design  No.  24, 
250,000-circular-mil  hollow  copper  conductor, 
goes  to  Cheyenne,  Wyo.,  by  way  of  Laramie. 
From  Cheyenne  the  main  line  branches  with 
one  115-kilovolt  line  going  to  Gering,  Nebr., 
and  the  other  115-kilovolt  line  going  to 
Greeley,  Colo.  A  4-kilovolt  line  from  Alcova, 
Wyo.,  furnishes  power  to  the  Pathfinder  Dam. 
some  10  miles  up  the  North  Platte  River  from 
Alcova  Dam.  A  66-kilovolt  transmission  line 
Iroin  the  Casper  switching  station,  connecting 
with  the  ('asper-to-Midwest  line  owned  by  the 
Stanolind    Oil    &    Gas    Co.,    furnishes    supple- 


mental power.  The  Mountain  States  Power 
Co.,  of  <  Jasper,  previously  constructed  and  now 
operates  a  57-kilovolt  transmission  line,  ap- 
proximately 100  miles  long,  between  Casper 
and  the  Guernsey  power  plant,  which  is  the 
main  power  plant  of  the  North  Platte  project 
power  system.  This  line  is  made  available  to 
the  Bureau  for  interchange  of  power  between 
the  North  Platte  and  Kendrick  project  power 
systems. 

Major      construction      of      substations      at 
Rawlins   and    Cheyenne,   Wyo.,    and    Greeley, 
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Seminoe  power  plant  bus  structure  and 
transformer  deck 


Colo.,  was  completed  within  the  calendar  year 
1939.  The  Casper  transformer  and  switching 
station  was  assembled  as  it  was  needed  dur- 
ing the  construction  of  the  project.  The  Ger- 
ing, Nebr.,  substation  is  now  being  constructed, 
and  the  Laramie  substation  will  be  con- 
structed during  the  spring  of  1940. 

8(  minor  Power  Plant 

The  Seminoe  powerhouse  building,  in  the 
shadow  of  the  295-foot  concrete-arch  dam, 
is  a  concrete  structure  46  feet  wide  and  128 
feet  long,  which  rises  100  feet  above  its  rock 
foundation,  and  has  an  extension  on  one  end 
of  46  by  30  feet.  In  the  main  building  are 
housed  three  15,000-horsepower,  225-revolu- 
tions  per-minute.  vertical-shaft,  single  runner. 


Francis-type    turbines    with    spiral    casings, 
three      12, 000-kilovolt -ampere      vertical-shaft, 
water-wheel-driven-type   generators   with    di- 
rect-connected main  exciter  and  pilot  exciter,  - 
two  60-inch  balanced  needle  valves,  machine 
shop,  a  50-foot  traveling  crane — running  the  i 
full  length  of  the  building — and,  in  addition, 
space  is  provided  for  dismantling  the  trans- 
former :m<l  generator  units.    The  extension  of  | 
the   main   building  contains  the   control   and 
switch  room  and  space  for  oil  storage  and  a< 
sump  pump.    Powrer  transformers  for  the  three 
outgoing    transmission    lines,     spare    trans- 
formers, a  Petersen  coil,  three  102-inch  ring-, 
seal  gates  for  regulating  the  flow  of  water' 
through  the  turbines,  and  two  72-inch  ring-: 
follower  gates  for  the  protection  of  the  needle 
valves  are  located  in  a  segmental-roctangulari 
space  approximately  40  by  160  feet  between! 
the  powerhouse  building  and  the  dam.    On  then 
powerhouse  roof  are  located  a  115-kilovolt  oiLI 
circuit    breaker    and    the    high-tension    busi> 
structure    consisting    of    a    fabricated    steel 
framework.    Power  will  be  generated  at  6,900» 
volts  and  fed  to  the  three  outgoing  transmis-a 
sion  lines  through  three  667-,  three  2,500-,  and« 
three   10,000-kilovolt-ampere   banks   of  trans-9 
formers.      All     power-plant    machinery    and 
equipment     were     installed     by     Government 
forces.     The  power-plant  building,  generator 
foundation,    ring-seal   gates,   penstocks,   scrolll 
cases,  etc.,  were  erected  by  Winston  Brothers 
and  associated  contractors  in  connection  with 
their    contract    for    the    construction    of    the 
Seminoe  dam  and  power  plant. 

( 'asper-Alcova-Seminoe  Lint 

The  Casper-Alcova-Seminoe  line  in  centrab 
Wyoming  was  the  original  sector  completed' 
on  the  system.  This  line  was  constructed  in 
1934  in  order  to  supply  power  to  contractors' 
engaged  in  driving  the  diversion  tunnel  for 
the  Alcova  Dam,  Tunnels  No.  1  and  2  on  ihe 
Casper  Canal,  and  to  furnish  power  required 
by  the  contractor  in  the  construction  of  the 
Seminoe  Dam  and  power  plant. 

The  line  was  constructed  of  class  2,  butt- 
treated  poles  whose  predominating  length  was 
50  feet.  The  conductor  is  2/0  aluminum  cable, 
steel  reinforced,  spaced  10  feet  between  phases, 
and  supported  by  Pyrex  ball-and-socket  sus- 
pension insulators  mounted  on  standard  H- 
frame  type  structures.  X-type  storm  guys  con- 
structed of  %6-inch  steel  cable  and  turnbuckles 
were  installed  along  the  line  at  intervals  of 
approximately  2  miles  and  at  points  exposed  to 
high  winds.  Standard  treated  wyood,  fishtail 
type  of  guy  strain  insulators  were  used.  The 
line  is  63  miles  long  and  has  a  designed  ground 
clearance   of  26  feet,   and   an   average   span 
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;ngth  of  COO  feet.  The  design  voltage  of  the 
ne  is  66,000,  but  it  is  being  operated  tempo- 
irily  at  57,000  volts. 

The  right-of-way  was  readily  obtained  for 
ominal  considerations,  as  the  lands  crossed 
ere,  for  the  most  part,  grazing  lands,  and  the 
ifflculties  later  encountered  when  the  project 
pstem  lines  crossed  farm  lands  were  not 
resent  here. 

Temporary  substations  consisting  of  three 
30-kilovolt-ampere,  single-phase  transformers 
3,000/33,000/2,400  ratio  with  57,000-volt  taps 


were  installed  at  Alcova  and  Seminoe  Dams 
for  use  during  the  construction  period.  The 
stations  were  adequately  protected  by  Thyrite 
lightning  arresters.  Three-pole,  gang-oper- 
ated, air  break,  pole-top  switches  were  used 
to  disconnect  the  substations  from  the  trans- 
mission line.  The  transformers  were  pro- 
tected and  could  be  isolated  by  three  single- 
phase  fused  disconnecting  switches.  Power 
was  delivered  through  outdoor  switching  and 
metering  cabinets.  The  Alcova  substation 
was   later  permanently  installed   at  Eawlins, 


Wye.,  while  (he  .Seminoe  substation  was  trans- 
ferred to  Granby,  Colo.,  for  use  during  con- 
struction of  (lie  Colorado-Big  Thompson  proj- 
ect. 

The  Casper  switching  and  metering  station 
is  constructed  adjacent  to  the  No.  3  general 
ing  plant  of  the  Mountain  States  Power  Co., 
on  land  owned  by  the  company.  The  sta- 
tion connects  the  Casper- Seminoe  line  to  the 
Mountain  Stales  system  at  Casper  and  to  that 
company's  57,000-volt  transmission  line  to  the 
Guernsey.    Wyo.,    hydroelectric   plant,    a   unit 
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Cheyenne  substation;  high  tension   bus  structure 


of  the  North  Platte  project  in  eastern  Wyo- 
ming and  western  Nebraska.  A  Pacific  Elec- 
tric Co.  600-ampere,  66,000-volt,  3-pole  oil  cir- 
cuit breaker  was  installed  on  the  Casper- 
Seminoe  line  during  1934.  No  provision  for 
metering  at  the  Casper  substation  was  made 
at  that  time,  metering  being  accomplished  at 
the  Alcova  and  Seminoe  Dams  temporary  sub- 
stations. 

In  1936  the  additional  load  of  the  Govern- 
ment-owned and  operated  draglines  necessi- 
tated provision  of  supplemental  power  which 
was  obtained  by  a  57,000-volt  transmission  line 
2.2  miles  long,  connecting  the  No.  3  plant  and 
the  Government's  switching  station  to  the 
Casper-Midwest  transmission  line  of  the 
Stanolind  Oil  &  Gas  Co.  A  Condit  600-ampere, 
3-pole  oil  circuit  breaker  was  installed  for 
switching  the  load  connected  to  the  Casper-to- 
Midwest  line.  Two  66,000-volt  current  trans- 
formers and  potential  transformers  with  57,- 
000-volt  taps  were  installed  on  the  Stanolind 
interconnection  for  metering  the  supplemental 
power. 

When  delivery  of  power  from  the  Seminoe 
power  plant  to  the  Mountain  States  Power 
Co.,  at  Casper,  Wyo.,  was  inaugurated  on 
August  3,  1939,  it  became  necessary  to  pro 
vide  for  metering  the  incoming  and  outgoing 
power  transmitted  over  the  Casper-Seminoe 
transmission  line.  It  was  also  necessary  to 
provide  for  a  high  voltage  connection  to  the 
new  .".phase,  66,000-volt  5,000-kilovolt-ampere 
transformer  and  the  500-kilovolt-ampere, 
1. 000-volt  regulator  which  had  been  purchased 
and  installed  by  the  Mountain  States  Power 
Co.  to  feed  a  newly  enlarged  4,000-volt  dis- 
tribution system  for  the  city  of  Casper. 

The  new  transformer  is  provided  with  suf- 


ficient taps  to  operate  at  the  present  57,000 
voltage.  In  December  1939,  Government 
forces  completed  the  installation  of  three 
66,000-volt  current  transformers  and  potential 
transformers  with  57,000-volt  taps  and  a  re- 
vised bus  system  which  connects  the  57,000- 
volt  Casper-Guernsey  line,  the  57,000- 
volt    Stanolind    tie    line,    the    3-phase    trans- 


former, the  66,000-volt  Casper-Seminoe  li 
(now  operating  at  57,000  volts),  and  meteri 
equipment  for  the  Casper-Seminoe  line  whi 
is  mounted  on  a  new  panel  located  in  the  I 
3  plant  of  the  power  company. 

During  construction  of  the  Casper  Cai 
by  four  Government-owned-and-operated  drj 
line-,  temporary  substations  consisting 
three  100-kilovolt-ampere  transformers  w< 
connected  to  the  Casper-Seminoe  transmissi 
line  at  points  adjacent  to  dragline  operatii 
After  completion  of  the  dragline  excavatii 
one  of  the  temporary  substations  was  pern 
nently  installed  at  Alcova.  The  others  w< 
transferred  to  various  locations  on  the  Co 
rado-Big  Thompson  project. 

Alcova-Pathflnder  Line 

In  the  spring  of  1937  the  Alcova-Pathfinc 
transmission  line,  which  is  of  3-phase,  sing 
pole.  4,000-volt  construction,  was  construct 
by  Government  forces.  No.  2  ACSR  aim 
mini  conductor  is  supported  on  30-foot  po 
with  an  average  span  length  of  292  feet  a 
a  ground  clearance  of  20  feet.  Pin-tj 
14,000-volt  insulators  were  used. 

Power  is  supplied  from  the  permanent  . 
cova  substation  to  a  'temporary  feeder  to  1 
Alcova  Dam  spillway  operating  machine 
the  Casper  Canal  headworks,  and  to  the  op 
ating  equipment  at  Pathfinder  Dam. 

Seminoc-Raivlins  Line 

The  Seminoe-Rawlins  transmission  line  v 
completed  by  Government  forces  in  Deceml 
193S  and  was  energized  on  December  16,  19 
in   order  to  supply  the  Rawlins  Electric  < 


Greeley  substation;  115-kilovolt  oil  circuit  breaker  and  disconnecting  switches 
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vith  temporary  stand-by  and  peak-load  gen- 
eration from  the  Mountain  States  Power  Co. 
it  Casper. 

Delivery  of  power  from  the  Seminoe  power 
)lant  was  started  on  August  8,  1939,  over  the 
lermanent  set-up,  being  fed  from  the  three 
167-kilovolt-ampere  transformers  located  at 
he  Seminoe  power  plant.  Single-pole,  pin- 
ype  insulators  with  one  ridge  pin  per  pole 
iredominated.  Standard  H-frame  structures 
0  feet  between  phases  were  used  on  long 
pans.  Poles  35  feet  long  were  erected  with 
ivei  age  conductor  spans  of  380  feet  and  20 
eet  designed  ground  clearance. 

Cheyenne-Greeley  Line 

Construction  of  the  Cheyenne-Greeley  trans- 
mission line,  by  Government  forces,  was 
tarted  late  in  1938  before  the  Seminoe  Dam 
'heyenne  line  had  been  constructed  and  before 
lower  was  available  from  the  Seminoe  plant 
a  order  that  the  Public  Service  Co.  of  Colo- 
ado  would  be  able  to  supply  power  tempo- 
arily  to  the  city  of  Cheyenne.  The  temporary 
onnection  was  never  made  as  the  anticipated 
'heyenne  load  did  not  materialize. 

Standard  H-frame  type  of  construction  with 
n  average  pole  length  of  55  feet,  span  length 
f  600  feet,  and  designed  ground  clearance  of 
8  feet,  was  used  throughout.  Anaconda  de- 
ign No.  24,  250,000-circular-niil  stranded  cop- 
ier, internal  I-beam  conductor  was  supported 
n  seven  bells  of  porcelain  ball-and-socket  type 
uspension  insulators. 

A  rather  interesting  innovation  in  the  way 
f  construction  equipment  on  this  line  was 
lie  42-foot  boom  mounted  on  the  rear  of  a 
)8  Diesel  Caterpillar  tractor  equipped  with 
ulldozer.  The  boom  was  operated  from  a 
ouble-drum  power  take-off  mounted  on  the 
ear  of  the  tractor,  while  the  bulldozer  was 
ontrolled  by  a  single-drum  unit  mounted  in 
font  of  the  radiator.  Poles  were  framed  and 
ained  on  the  ground.  Crossarms,  insulators, 
nd  ground  wires  were  completely  assembled 
efore  erection.  This  machine  was  capable 
f  smoothing  a  road  to  the  structure  locations. 
;veling  a  hoisting  location  to  be  used  during 
rection  of  the  structures,  and  lifting  a  Go-foot 
tructure  with  all  crossarms  and  insulators 
ompletely  assembled.  The  unit  averaged  two 
tructures  per  hour  over  the  entire  job  witli 

maximum  accomplishment  of  three  struc- 
tures per  hour.  Wire  was  strung  from  the 
, 000-pound  reels  by  three  reel  carts  con- 
ducted in  the  Casper  shops.  These  carts 
rere  of  welded  steel  construction  equipped 
.•ith  truck  wheels  using  38  by  7  tires  and 
paced  7  feet  apart. 

Incidents  out  of  the  ordinary  experienced 
luring  the  construction  of  this  sector  in- 
luded  heavy  static  discharges  and  the  dif- 
culty  of  properly  tamping  poles  to  prevent 
?aning.  Both  of  these  were  caused  by  ex- 
remely  high  winds  which  prevailed  from  the 
outhwest  at  approximate  right  angles  to  the 
transmission  line.  It  was  found  necessary 
olidly  to  ground  conductors  at  intervals  along 


115-kilovolt  transmission  line.     Typical 

H-frame  cross-brace  structure  on  summit 

of     mountain     between     Laramie     and 

Cheyenne 


the  line  during  construction  to  drain  off  wind 
static  during  periods  el'  high  wind. 

While  extreme  care  was  exercised  in  lamp- 
ing the  poles,  the  prevailing  winds  blew  with 
such  force  (velocities  exceeding  55  miles  per 


Erecting  3-pole  angle  structure  on  Semi- 
noe Dam-Cheyenne  transmission  line 
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hour)  that  it  was  necessary  to  install  addi- 
tional treated  wood  X-braces  and  retamp  the 
pules,  using  pneumatic  tampers  operated  from 
a  portable  truck-mounted  compresser.  The 
results  of  tamping  by  pneumatic  tampers  were 
far  superior  to  the  best  hand  tamping 

Cheycnne-Gerhig  Line 

The  line  from  ('heyenne,  W.vo.,  to  Gering, 
\eln\.  was  built  by  contractor  Fritz  Ziebarth. 
Work  started  on  this  sector  in  October  1938 
and  was  completed  in  April  1939,  under  Speci- 
fications No.  7'.t'.).  The  line  is  93.7  miles  Ion-: 
it  has  H-frame  type  of  structures  with  No.  I  i> 
ACSR  aluminum  conductor  supported  by 
porcelain,  ball-and-socket  type  suspension 
insulators  similar  to  the  Cheyenne-Greeley 
line. 

High  wind  difficulties  were  experienced  (lur- 
ing this  work  as  had  been  encountered  on  the 
Cheyenne-Greeley  sector  and  the  same  trouble 
with  leaning  poles  hail  to  be  corrected.  After 
the  contract  was  completed,  therefore,  all 
leaning  polos  were  retainped  Using  pneumatic 
tools,  by  Government  forces — band  tamping 
only  inning  been  a  requirement  of  the  con 
tract. 

It  was  necessary  to  relocate  approximately 
20  miles  of  the  Cheyenne  Gering  line,  a  dis- 
tance of  .V.,  miles  from  the  ('heyenne  airporl 
in  order  that  there  could  be  no  possibility 
of  future  interference  witli  the  airport  radio 
equipment,  expansion  of  the  post's  facilities, 
etc. 

Seminoe  Dam-Cheyenne  Line 

The  142-mile  Seminoe  Dam-to-Cheyenne 
transmission  line,  constructed  by  the  Larson 
Construction  Co.  under  Specifications  No.  819 
was  started  in  March  1!).">!I  and  completed 
in  August  L939.  This  main  line  was  tested 
for  an  8-hour  period  in  November  1939,  and 
appeared  to  operate  in  a  satisfactory  man- 
ner. The  test  was  extended  through  the 
Cheyenne  substation  to  the  Greeley  line  at 
this  same  time.  Anaconda  design  No.  24 
copper  conductor  was  used  and  the  structures 
were  identical  with  those  erected  on  the 
Cheyenne-Greeley  line.  Having  anticipated 
wind  difficulties,  tamping  was  performed  with 
pneumatic  tools  and  a  large  number  of 
X  braces  anil  guys  were  installed. 

Authorization  has  been  granted  for  the  con 
struction  of  a  120-mile,  66,000-volt  line  from 
Casper  to  Thermopolis  which  will  serve  to 
interconnect  the  Shoshone-Riverton  hook-up 
with  the  Kendrick-North  Platte  system  and 
thereby  form  a  correlated  power  system  to 
provide  stand-by  power  in  case  of  shortage  on 
any  of  tin1  four  projects,  and  facilitate  more 
efficient  handling  of  the  available  supply. 
Consideration  is  being  given  to  the  desirability 
of  constructing  a  line  from  Thermopolis  to 
Cody  to  complete  the  circuit  between  the  four 
projects. 

The  acquisition  of  rights-of-way  across 
grazing  areas  of  long  standing,  moderately  de- 
veloped farming  country,  and  intensively  de- 
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veloped  farm  lands  near  Greeley,  Colo.,  and 
Gering,  Nebr.,  presented  various  problems.  In 
general,  the  attitude  of  tbe  landowners  fav- 
ored (be  construction  of  I  he  transmission  lines 
and  informal  consent  was  readily  given  to 
construct  the  lines  at  a  certain  price  per 
structure  until  it  was  discovered  that  the 
farms  adjacent  to  the  right-of-way  could  not 
be  connected  to  the  115,000-volt  line  because 
of  the  prohibitive  cost  of  constructing  the  nec- 
essary substations.  At  the  present  time  nego- 
tiations acceptable  to  both  the  United  States 
and  the  landowners  or  complete  acquisition 
have  been  effected  to  95  percent  of  the  rights- 
of-way. 

Condemnation  was  resorted  to  in  but  two 
cases;  one  at  the  request  of  the  landowner  to 
facilitate  clearing  title  in  connection  with  an 
involved  estate  and  the  other  because  the  land- 
owner repudiated  his  informal  agreement 
when  he  was  informed  that  power  could  not 
be  made  available  to  his  various  ranches. 
The  latter  case  was  subsequently  settled  out 
of  court  after  the  transmission  line  was 
completed. 

115-Mlovolt  Substations 

All  substations  constructed  to  date  have 
been  built  by  Government  forces.  Power  is 
supplied  to  the  115-kilovolt-ampere  transmis- 
sion lines  by  three  10,000-kilovolt-ampere 
transformers  at  the  Seminoe  power  plant. 
The  system  is  connected  to  the  33-kilovolt- 
ampere  lines  and  6,000-kilovolt-ampere  syn- 
chronous condenser  at  Gering,  Nebr.,  by  three 
2,000-kilovolt-ampere  transformers  and  to  the 
system  of  the  Public  Service  Co.  of  Colorado 
at  Greeley,  Colo.,  by  three  5,000-kilovolt- 
ampere  transformers.  Intermediate  substa- 
tions of  three  2,500-kiiovolt-ainpere  trans- 
formers now  installed  at  Cheyenne,  Wyo., 
and  three  2,500-kilovolt-ampere  transformers 
which  will  be  installed  at  Laramie,  Wyo.,  will 
feed  Cheyenne  and  Laramie,  respectively.  A 
3-phase  voltage  regulator  is  used  to  control 
the  voltage  at  Greeley,  Colo.  Voltage  regu- 
lators will  be  used  in  supplying  current  to 
Cheyenne  and  Laramie,  Wyo. 

The  system  is  protected  from  interruption 
by  the  installation  of  ground  fault  neutral- 
izes, termed  Petersen  coils,  at  the  Seminoe 
power  plant  and  the  Gering  and  Greeley  sub- 
stations. 

Control  houses  and  combination  warehouses 
and  garages  were  built  at  Cheyenne  and 
Gering.  A  cable  control  circuit  was  strung 
on  company  poles  from  the  Cheyenne  substa- 
tion to  the  Cheyenne  steam  plant,  a  distance 
of  about  2  miles.  Fences  were  constructed 
around  all  substations. 

Currier  Current 

Communication  for  switching  and  load  dis- 
patching on  the  power  system  is  carried  on 
over  a  carrier-current  telephone  system.  The 
main  switchboard  of  this  system  is  located  in 
Seminoe   power   plant.     The   system   is   com- 


prised of  a  loop  circuit  from  Seminoe  to 
Casper  and  Guernsey,  Wyo.,  to  Gering,  Nebr., 
and  from  Seminoe  to  Cheyenne,  Wyo.,  to 
Gering,  Nebr.,  with  a  circuit  extending  to 
Greeley,  Colo.,  from  Cheyenne,  Wyo.  Conver- 
sations may  be  routed  through  either  Gering 
or  Seminoe  to  any  point  on  the  circuit. 

Cooperation 

(Continued  from  paffe  93) 

trol  studies  of  the  Department  of  Agriculture 
also  are  involved,  and  therefore  the  Bureau  of 
Agricultural  Economics  is  included  as  the 
third  party.  The  National  Eesources  Plan- 
ning Board  is  our  clearing  house  and  has  cer- 
tain responsibilities  for  coordination  of  the 
work.  Here,  however,  the  principal  interest 
is  in  cooperative  methods  of  the  investigating 
agencies.    I  will  outline  it  in  more  detail. 

Each  of  these  agencies  notifies  the  others 
when  an  investigation  of  a  proposed  multiple- 
purpose  project  is  to  be  instituted ;  each  ad- 
vises the  others  if  they  have  any  direct  respon- 
sibility in  a  project  another  is  studying;  and 
all  exchange  data  and  information.  The  in- 
vestigational work  is  divided,  each  doing  that 
part  for  which  it  is  best  qualified.  The  re- 
ports are  jointly  reviewed  while  still  in  tenta- 
tive form. 

Like  boatmen  coming  from  opposite  shores 
and  meeting  in  the  middle  of  a  river,  the  Army 
engineers  and  the  Bureau  of  Reclamation,  for 
example,  can  exchange  information,  reach  cer- 
tain conclusions  with  respect  to  the  river,  its 
character,  and  its  usefulness,  without  either 
of  them  having  to  row  clear  across.  The  boat- 
inon  could,  if  they  had  confidence  in  the  others' 
judgment,  meet  half  way  and  be  satisfied. 
The  Corps  of  Engineers  and  the  Bureau  of 
Reclamation  are  meeting  half  way. 

Obviously  this  does  not  eliminate  entirely 
i  In-  possibility  of  a  divergence  of  views.  It  is 
not  necessary  nor  desirable  that  it  should. 
The  laws  and  regulations  governing  each  of 
us  are  different.  The  primary  emphasis,  for 
example,  in  the  work  of  the  Bureau  of  Recla- 
mation and  in  that  of  the  Corps  of  Engineers 
is  on  different  objectives. 

It  gives  me  pleasure,  however,  to  be  able 
to  say  that  in  the  investigations  and  reports 
on  multiple-purpose  projects,  the  Corps  of 
Engineers  and  the  Bureau  of  Reclamation 
have  cooperated  and  do  cooperate,  and  that 
as  a  result  there  is  virtually  no  waste  of 
effort.  We  are  usually  in  accord  on  the 
method  of  developing  the  river,  on  the  benefits, 
on  the  engineering  features,  and  on  the  costs 
of  the  construction.  The  men  of  these  agen- 
cies are  trained  and  expert  in  different  fields, 
and  the  people  of  the  West  and  the  United 
States  are  belter  served  by  mutual  coopera- 
tion. 

I  have  the  greatest  faith  in  the  judgment 
and  conclusions  of  the  experts  of  the  Bureau 
of  Reclamation  in  calculations  of  the  potential 
irrigation  and  power  uses  of  a  given  river  or 


of  a  given  structure,  but  for  navigation  I  1 
lieve  the  experts  of  the  Corps  of  Enginee 
have  the  highest  qualifications. 

The  question  might  be  asked,  "Well,  the 
who  builds  and  operates  the  multiple-purpo 
project  you  jointly  plan?" 

The  President  recently  gave  the  best  answ 
when  he  said  that  the  dominating  intere 
should  govern. 

Let  us  assume,  as  I  believe  you  will  agr 
to  do,  that  either  the  Corps  of  Engineers 
the  Bureau  of  Reclamation  can  build  a  da 
and  a  power  plant  with  equal  efficiency,  th< 
a  multiple-purpose  dam  of  major  irrigate 
benefit  should  be  constructed  by  the  Bum 
of  Reclamation,  and  a  similar  dam  with  maj< 
navigation  benefits,  for  example,  should  1 
built  by  the  Corps  of  Engineers.  On  the  C 
lumbia  River  there  are  two  large  multipl 
purpose  dams.  Grand  Coulee  Dam,  which  w: 
serve  to  irrigate  1,200,000  acres  and  incide 
tally  generate  a  large  block  of  power,  improi 
navigation,  and  reduce  flood  peaks,  amor 
other  things,  is  being  built  by  the  Burea 
of  Reclamation.  Bonneville  Dam,  farthi 
downstream,  is  a  major  aid  to  navigatio; 
and  incidentally  it  generates  a  large  bloc 
of  power.  It  was  constructed  by  the  Corr 
of  Engineers. 

It  has  been  a  pleasure  to  work  with  tl 
Corps  of  Engineers.  I  can  foresee  that  thei 
will  likely  be  many  more  occasions  for  us  1 
cooperate  in  the  future  than  there  have  bee 
in  the  past.  I  look  forward  to  these  oppoi 
tunities  with  pleasant  anticipation. 

Milk  River  Community 
Life 

ON  the  Milk  River  project,  community  actr 
ity  is  apparent  principally  on  the  South  Waj 
ner  Farm  Security  Administration  am 
where  excellent  social  facilities  are  provide* 
During  the  month  of  February,  eight  4-3 
Club  meetings  and  social  functions  were  hel 
at  the  community  center,  with  an  attendanc 
varying  from  56  to  90.  At  one  communit 
dance  there  were  170  present. 

The  annual  winter  extension  schools  wer 
conducted  at  Zurich,  Malta,  and  Glasgow,  an 
of  particular  benefit  to  project  developmer 
was  a  discussion  of  weed  control  and  irr 
gated  pastures  by  an  extension  specialis 
from  the  State  college.  These  meetings  wer 
well  attended  by  project  farmers  and  muci 
interest  was  displayed  in  the  establishment  c 
pastures. 


Melted  snow  from  Mount  Shasta  ant 
torrential  rains  caused  the  worst  sprinj 
flood  of  the  Sacramento  River  in  60  years 
Shasta  dam  site,  busy  scene  of  wori 
aimed  at  preventing  such  floods,  sav 
temporary  bridge  washed  out,  the  excava 
tion  filled  with  water.  (See  opposit 
page) 
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Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory 


Central  Valley  Project,  California 

THE  Central  Valley  project  area  is  roughly 
the  Great  Central  Valley,  a  geographical  desig- 
nation for  the  large  interior  valley  of  Cali- 
fornia, comprising  the  basins  of  the  Sacra- 
mento and  San  Joaquin  Rivers.  The  proper 
names,  with  their  derivations,  of  22  of  the 
principal  project  features,  are  listed  as 
follows : 

Antioch. — This  is  the  headquarters  city  of 
the  Delta  Division.  The  name  comes  from 
the  Creek  City  of  Antioch. 


THIS  article  is  No.  2  in  the  series  on  the 
above  subject,  No.  1  having  appeared  in  the 
March  issue  of  the  ERA.  We  are  now  con- 
sidering the  Central  Valley,  Columbia  Basin, 
and  Deschutes  projects. 


Chico. — The  name  of  the  second  largest  cit; 
in  the  Sacramento  Valley  is  of  Spanish  origii 
and  means  "little."  The  name  was  derivet 
from  General  Bidwell's  Rancho  del  Arroyi 
Chico,  or  Ranch  of  the  Little  Creek. 

Contra  Costa  Canal. — So  named  for  th 
county  in  which  the  canal  is  located,  on  th< 
east  shore  of  the  San  Francisco  Bay.  Contr! 
Costa  is  Spanish  for  "opposite  coast,"  and  sig 
nifies  its  position  as  being  opposite  to  the  earl; 
settlements  of  Benicia,  Vallejo,  and  Sai 
Francisco. 

Delta  Division. — A  geographical  designation 


Aerial  view  of  Friant  dam  site 
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referring  to  the  common  delta  of  the  Sacra- 
mento and  San  Joaquin  Rivers. 

Feather  River. — An  important  tributary  of 
the  lower  Sacramento  River,  this  river  was 
called  Rio  de  las  Plumas,  or  River  of  the 
Feathers,  by  Don  Luis  Arguello,  who  dis- 
covered quantities  of  wild  pigeon  feathers 
floating  on  its  surface. 

Fresno. — This,  the  largest  city  of  the  San 
Joaquin  Valley,  obtained  its  name  from  the 
Spanish  word  "fresno,"  meaning  ash  tree, 
which  grew  in  abundance  in  the  vicinity. 

Friant  Dam. — The  dam  and  project  division 
are  named  for  the  town  of  Friant,  located  just 
downstream  from  the  dam  site.  Originally 
called  Mugginsville.  then  Hamptonville,  and 
later  Pollasky,  the  town  failed  to  prosper  and 
the  residents  sought  a  new  name  for  a  change 


in  luck.  When  the  White  and  Friant  Lumber 
Co.  extended  the  railroad  from  Pollasky  to 
timber  holdings  in  the  mountains,  the  appre- 
ciative citizens  honored  one  of  the  owners, 
H.  A.  Friant.  by  taking  bis  name  for  the  town. 
The  boom  expected  of  Friant  many  years  ago 
failed  to  materialize  until  1939,  when  work 
was  stalled  on   Friant  Dam. 

Kennett  Division. — The  name  of  this  divi- 
sion was  taken  from  the  original  designation 
of  the  present  Shasta  dam  site  as  the  Kennett 
site,  which  was  named  from  the  "ghosl  town" 
of  Kennett,  about  .".  miles  upstream.  The 
town  was  created  as  a  railroad  station  in 
1884,  and  thrived  as  a  copper  mining  center 
from  about  190G  to  1920.  It  was  named  after 
Squire  Kennett.  one  of  a  group  of  stockholders 
of  the  old  Central  Pacific  Railroad  who  made 


an  inspection  trip  to  the  place  when  tin'  rail 
road  first  was  located  through  the  canyon. 

Kern  County. — Named  from  a  pioneer  fam- 
ily, Kern  County  is  a  subdivision  of  the  orig- 
inal Tulare  County.  The  Friant -Kern  Canal 
is  named  from  its  geographical  limits,  Friant 
on  the  north  and  Kern  County  on  the  south. 

Kings  River. — This  important  stream  in  the 
southern  valley  was  called,  by  the  Spaniards 
who  discovered  it  in  1805,  El  Rio  de  Ios  Santos 
Reys,  or  the  River  of  the  Holy  Kings,  in  honor 
of  the  Three  Wise  Men. 

Madera  Canal. — So  named  for  the  county  in 
which  it  is  located.  Madera  means  timber  in 
Spanish.  The  county  obtained  its  name  from 
its  large  stands  of  pine  and  fir. 

Merced  River. — This  important  tributary 
of  the  lower  San  Joaquin  River  was  called 
Fl  Rio  de  Nuestra  Senora  de  la  Merced,  or 
i  he  River  of  Our  Lady  of  Mercy,  because  of 
the  joy  ('apt.  Gabriel  Moraga  felt  when  he 
and  his  company  drank  of  its  refreshing 
waters  after  traveling  many  miles  through 
a  waterless  country.  The  city  and  county 
of    Merced    are    named    from    the    river. 

Modesto. — This  city  in  the  northern  San 
Joaquin  Valley  obtained  its  name  from  the 
Mexican  for  modest,  because  William  ('.  Rals- 
ton,  a  railroad  financier,  declined  the  sug- 
gestion that  the  town  site  he  designated 
Ralston. 

Pit  River. — The  largest  tributary  of  the  up- 
per Sacramento  River  was  so  named  because 
the  Modoc  Indians  dug  conical  pits  with  a 
small  opening  covered  with  brush  and  a  hot 
|om  set  with  sharp  stakes  to  trap  and  impale 
bear.  deer,  and  hostile  tribesmen. 

l\'c,l<lin</. — The  present  seat  of  Shasta 
County  and  closest  city  to  Shasta  Dam.  'the 
name  "Redding"  is  an  early  map  maker's  mis- 
spelling of  the  name  "Reading,"  chosen  to 
honor  Maj.  P.  B.  Reading,  a  pioneer  settler. 

Sacramento  River-  -This  name,  derived 
front  the  Holy  Sacrament  of  our  Lord's  Sup- 
per, originally  was  given  to  the  present 
Feather  River  by  ('apt.  Gabriel  Moraga.  Span- 
ish explorer,  and  later  applied  by  Moraga  to 
the  main  stream  which  had  been  called  JeSUS 
Maria.  The  city  of  Sacramento,  capital  of 
California  and  headquarters  of  the  Central 
Valley  project,  is  named  from  the  river. 

San  Joaquin  River. — Named  by  the  Span- 
iards for  St.  Joaquin,  father  of  the  Virgin 
Mary. 

siiiist'i  Dam. — Like  the  county  in  which  it  is 
located,  Shasta  Dam  takes  its  name  from 
Mount  Shasta.  14, 101-foot  peak  of  perpetual 
snow  which  can  be  seen  from  the  dam  site 
and  many  parts  of  the  reservoir  area.  Shasta 
is  from  the  Russian  word  "tchastal"  mean- 
ing white  or  pure  mountain,  so  designated 
bj  the  Russians  who  settled  on  the  north  coast 
of  California  in  the  early  part  of  the  nine- 
teenth century. 

Sierra  Vevada  Mountains.  From  the  Span- 
ish, sierra,  meaning  saw.  and  nevada,  mean- 
ing snowy,  or  snowy  saw-toothed  mountains. 

Stockton. — An  important  city  of  the  delta 
area    named    after    Commodore    Robert    Field 
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Metaline  Falls  on  the  Pend  Oreille  River,  Washington 


Stockton,  of  the  U.  S.  frigate  Congress  which 
participated  in  the  naval  engagements  while 
California  was  being  wrested  from  Mexico. 

Toyon. — The  Bureau  of  Reclamation  camp 
near  Shasta  Dam  is  named  for  the  toyon 
berry  bushes  which  grow  in  profusion  in  the 
vicinity.  Toyon  is  from  an  Indian  word,  "tol- 
lon,"  meaning  red  berry. 

Tulare  County. — The  upper  or  soul  hern  San 
Joaquin  Valley  originally  was  called  the 
Tulare  Valley  from  the  Spanish  Valle  de  los 
Tales,  another  name  bestowed  by  Capt. 
Gabriel  Moraga  because  of  the  prevalence  of 
titles  <>r  rushes. 

Columbia  Basin  Project,  W ashington  l 

Bill  Bend. — This  name  refers  to  the  bend  in 
the  Columbia  River. 

Clark  Fork.— Named  Clark  River  by  the 
Lewis  and  Clark  expedition  of  1805  <'>. 

Coeur  (VAUue. — French  name  for  Indians, 
meaning  awl  or  stone  hearted. 

Columbia  River. — Named  by  ('apt.  Robert 
Gray  (the  American  discoverer  of  the  river) 
for  his  ship  Columbia,  May  19,  1792. 

Colville. — Derived  from  Andrew  Colville, 
who  succeeded  Sir  John  II.  Pelly  as  Governor 
in  London  of  the  Hudson's  Bay  Co. 

Coulee. — Webster's  dictionary  says  "the  bed 


1  Much  (if  tlio  information  concerning  the  Co- 
lumbia Basin  proper  names  was  obtained  from 
Cowles  Reference  Library  of  the  Spokesman-Re- 
view. 


of  a  stream,  even  if  dry,  when  deep  and  hav- 
ing inclined  sides."  From  French  Coulee, 
meaning  "to  flow." 

Entiat. — Indian  name  meaning  rapid  water. 

Ephrata. — This  name,  which  probably  means 
fruit  region  or  fertile  ground,  was  given  by 
the  Great  Northern  Railway  surveyors.  This 
was  the  ancient  name  for  Bethlehem,  the 
birthplace  of  Jesus. 

Hellgate. — So  named  for  the  strong  rapids. 

Inchelhim. — An  Indian  name  meaning 
"where  little  water  meets  big  water." 

Kettle  Falls. — Thus  named  because  the  In- 
dians used  baskets  for  fish.  They  called  these 
baskets  "Ilthe-Kape,"  meaning  kettle.  A  fur- 
ther significance  is  that  the  falls  boil  like 
water  in  a  kettle. 

Marcus. — Named  for  Marcus  Oppenneimer 
who  filed  a  homestead  there. 

Meyers  Falls. — Named  for  Louther  Walden 
Meyers,  who  took  possession  in  June  I860, 
having  leased  Hudson's  Bay  mill  property. 

Moses  Lake. — So  named  because  Chief 
Moses'  tribe  used  its  shores  for  campground. 

Nespclcm. — An  Indian  name  meaning  a 
large  meadow  beside  a  stream. 

Okanogan. — Tribe  of  Indians.  Means  ren- 
dezvous. 

Omak. — From  Indian  "Omache,"  meaning 
great  medicine,  referring  to  the  supposed  cura- 
tive qualities  of  Lake  Omak. 

1'asct).  A  name  bestowed  by  Virgil  Gay 
Bogue,  location  engineer  of  the  Northern  Pa- 
cific   Railroad.     Because    he    had    read    of    a 


town  in  Mexico  that  was  hot,  dusty,  and  dis- 
agreeable, he  gave  the  same  name  to  this  site. 
Another  story  is  that  Harry  McCartney  (as- 
sociated with  Bogue)  named  it  by  way  of  con- 
trast. Pasco  was  the  flattest,  hottest  place 
he  had  found  while  Cerro  de  Pasco,  Peru,  was 
the  highest  and  coldest  place  he  had  ever 
seen. 

Paul  Oreille. — This  name,  which  means  ear- 
bobs,  was  given  by  the  French  to  the  Indians 
who  wore  pendants  from  the  ears. 

Soap  Lake. — So  named  because  the  water  is' 
very  soapy. 

Spokane. — An  Indian  tribe.  The  name 
means  children  of  the  sun. 

Steamboat  Rock. — So  named  because  the 
rock  resembles  a  steamboat. 

Washtucna. — Named  for  a  Palouse  Indian 
Chief. 

Wenatchee. — An  Indian  name  meaning 
"river  issuing  from  a  canyon." 

Yakima. — The  name  of  an  Indian  tribe. 
There  are  many  meanings — black  bear,  people 
of  the  narrow  river,  and  lake  water. 

The  Spokane  Chronicle  gives  a  brief  list  of 
additional  names  of  places  in  the  State  of 
Washington  which  were  derived  from  the  In- 
dians.    This  list  is  as  follows: 

Asotin  Coiiiity. — From  an  Indian  word  for 
"eel  creek." 

Chehalis. — From  a  Chinook  Indian  word 
meaning  "beaver." 

Clallam. — An  Indian  word  for  "strong 
people." 

Kitsap  County. — Named  after  an  Indian 
Chief,  the  word  "Kitsap"  meaning  "brave." 

The  Pend  Oreille  River.    Looking  down- 
stream at  the  outlet  of  Z  Canyon 
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The  east  rapids  on  the  Columbia  River  at 
Kettle  Falls,  Washington 


Kittitas  Cdiniti/. — Prom  an  Indian  word 
meaning  "gray  gravel  bank." 

Skamania  County. — From  an  Indian  word 
meaning  "swift  water." 

Deschutes  Project,  Oregon'2 

Agency  Plains. — So  called  because  they  were 
near  the  agency  of  the  Warm  Springs  Indian 
Reservation. 

Bend. — For  the  greater  part  of  its  course 
the  Deschutes  River  is  in  a  canyon  with  walls 
so  steep  as  to  make  access  to  the  water  ditti- 
cult.  At  a  point  on  the  river,  however,  where 
now  the  Brooks-Seanlon  Co.  mills  stand,  the 
river  was  out  of  its  canyon  walls  and  bordered 
by  a  meadow.  Early  travelers  sought  this 
spot  on  the  river  after  crossing  the  desert  to 
graze  and  water  their  stock.  Thence,  proceed- 
ing south  they  went  up  a  hill  from  which 
point,  looking  hack,  they  saw  a  bend  in  the 
river.  This  they  called  Farewell  Bend, 
which  name  has  since  been  shortened  to  Rend. 

Crane  Prairie. — So  called  because  of  the 
number  of  cranes  found  in  the  vicinity. 

Deschutes. — In  the  fur-trading  period  be 
ginning  in  the  twenties  of  the  past  century  the 
name  Riviere  des  Chutes  was  given  to  the 
river.  Fremont  in  bis  report  of  his  explora- 
tion in  1843  called  it  simply  Fall  River. 
McArthur  favors  the  theory  that  the  river 
was  given  the  name  because  it  flowed  into  the 
Columbia  just  above  The  Chutes  or  The 
Dalles.  The  belief  of  Roberl  W.  Sawyer,  edi- 
tor of  The  Rend  Bulletin,  is  that  the  name 
Deschutes,  or  River  of  the  Falls,  was  based  on 
the  fact  that  there  were  many  falls  in  its 
course  to  the  Columbia. 

Madras.  Named  by  United  Slates  postal 
authorities,  probably  from  the  city  in  India  by 
the  same  name. 

Redmond. — Named  for  Frank  T.  Redmond, 
who  settled  near  the  present  site  of  the  town 
in  1905. 

Wickiup. — This  is  an  old  stockman's  name 
for  a  point  of  the  Deschutes  River  south  of 
Crane  Prairie.  The  place  was  a  camping 
ground  for  Indians  who  gathered  there  to 
hunt  and  fish  in  the  fall.  They  left  their 
wickiup  poles  standing,  which  gave  the  place 
its  name.  (Note. — A  wickiup  is  a  loosely 
constructed  hut  made  of  boughs  of  trees  inter 
laced,  used  for  the  time  being  by  some  tribes 
and  left  standing  when  abandoned;  opposed  to 
teepee  or  wigwam. — New  Standard  Dic- 
tionary.) 

Stm  River  Livestock 

LIVESTOCK  on  the  Sun  River  project,  Mon- 
tana, is  in  good  shape,  with  a  demand  lor  good 
dairy  cattle. 


2  Except  where  otherwise  stated  the  information 
concerning  the  derivation  of  the  several  project 
feature  names  in  this  list  was  found  in  McArthur's 
Oregon    Geographic  Names. 


Grassy  Luke  Reservoir  Completed 

GRASSY  LAKE  storage  reservoir,  in  north- 
western Wyoming,  was  completed  late  in  Feb- 
ruary and  brings  the  total  number  of  Federal 
Reclamation  reservoirs  now  in  operation 
throughout  the  West  iii  72.    Two  more.  Crane 

Prairi i  the  Deschutes  project,  Oregon,  and 

VallecitO  on  the  Fine  River  project,  Colorado, 
are  expected  to  lie  added  this  year. 

Although  Grassy  Lake  is  comparatively  a 
small  reservoir,  with  a  maximum  storage  ca- 
pacity of  only  15,200  acre  feel,  it s  addition  is 
regarded  as  very  helpful  to  the  Upper  Snake 
River  region,  which  has  been  laboring  under 
inadequate  irrigation  supplies.  During  the 
past  few  weeks  it  has  accumulated  1,30a  acre 
feet,  oi-  125,000,000  gallons  of  much  needed 
water  for  irrigating  Upper  Snake  River  farm 
lands,  with  present  indications  of  enough  snow- 
on  the  drainage  basin  to  lill  it  this  spring. 

The  71  Bureau  of  Reclamation  reservoirs  in 
operation  at  the  beginning  of  the  year  bad  a 
total  storage  capacity  of  29,S18,772  acre-feet. 
or  nearly  1  trillion  gallons.  Water  storage  on 
all  Reclamation  projects  this  year  is  2,628,631 
acre-feet  lower  than  at  the  beginning  of  1930, 
however,  despite  the  entrance  into  active 
service  of  four  other  new  reservoirs  during 
the  1939  season.  The  decrease  is  due  pri- 
marily to  a  summer  drought  in  many  parts  of 
(he  West  more  severe  than  any  since  1934, 
and  a  fall  drought  worse  (ban  any  ever  re- 
corded by  the  Weather  Bureau. 

The  four  new  reservoirs  which  first  saw 
service  during  103!)  were:  Fresno  on  the  Milk 
River  project.  Montana  :  Boca  on  the  Truckee 
River  project,  California-Nevada;  Seminoe  on 
the  Kendrick  project,  Wyoming;  and  Bartlett 
on  the  Salt  River  project,  Arizona.  They 
added    1,334,673   acre-feet,   bringing   the   total 


capacity  of  all  Federal  Reclamation  reservoirs 
at  the  beginning  of  into  to  60,272,640  acre-feet. 

The  effect  of  continued  drought  years  and 
the  small  run-oft'  from  mountain  streams  has 
been  felt  in  a  large  part  of  the  West,  and  (he 
additional  reservoirs  completed  in  time  to  help 
out  during  Hie  1939  season  were  very  welcome, 
in  one  instance,  that  of  Bartlett  Reservoir  on 
the  Verde  River  in  Arizona,  the  new  reservoir 
actually  saved  the  day  for  the  irrigators. 
Bartlett  accumulated  enough  water  within  120 
days  after  the  completion  of  the  dam  to  war- 
rant general  rejoicing  among  the  Salt  River 
Valley  water  users,  plagued  by  water  shortage. 

Despite  the  extended  droughts  throughout 
tin'  West,  Belle  Fourche  in  South  Dakota  was 
the  only  Reclamation  project  that  experienced 
serious  water  shortage  in  1939. 

Yuma  Project  Crops 

HARVESTING  of  lettuce,  carrots,  and  cab 
bage  "ii  the  Yuma  project  continued  during 
February  at  an  accelerated  rate.  Picking  of 
the  1939  season's  cotton  crop  was  completed 
early  in  the  month.  Seven  bales  of  cotton 
were  ginned  on  the  project,  making  the  sea 
son's  total  3,74S  bales,  of  which  17'.)  were 
from  the  (iila  project.  Many  flax  fields  were 
iii  bloom  at  the  close  of  the  month,  and  canta- 
loupes and  watermelons  had  been  planted. 

Conservation  Bulletins, 
Department  of  the  Interior 

BULLETIN  N<>.  1:  Attracting  Birds,  Bureau 
of  Biological  Survey.  Bulletin  No.  2:  Farm- 
er's Irrigation  Guide,  Bureau  of  Reclamation. 
Bulletin  No.  ;! :  Wild  Life  Conditions  in  Na- 
tional Parks,  National  Park  Service. 
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Power  Production  at  Boulder  Power  Plant 

Increasing  Rapidly 


By  IRVING  C.  HARRIS,  Director  of  Power 


THE  first  main  generating  unit  of  the  Boulder 
power  plant  went  into  regular  service  on 
October  22,  19315.  The  construction  forces 
were  under  much  pressure  to  get  this  unit 
into  operation  at  the  earliest  possible  dale. 
This  was  due  to  the  rapidly  growing  demand 
for  electrical  energy  in  southern  California. 
At  the  present  time,  eight  S2.5O0  and  one 
10,000-kilovolt-ampere  generating  units  are  in 
regular  service.  Throughout  the  entire  pe- 
riod el'  the  installation  of  the  nine  units,  the 
demand  was  such  that  the  several  units  had 
to  he  installed  as  rapidly  as  possible  to  meet 
the  needs  of  the  power  contractors.  In  the 
ease  nt'  the  last  two  units  installed,  each  was 
pui  int..  service  under  full  lead,  U4  hours  a 
day,  .'in  days  a  month,  as  soon  as  it  was  ready 
for  regular  service. 

The  several  units  of  the  plant  were  put  into 
operation  on  the  following  dales: 

t'nit  N-2,  October  22,  1936. 

Unit  N-4,  November  14.  1936. 

Unit  N-l,  December  28,  103G. 

Unit  N-3,  March  18,  1937. 

Unit   A  s.  August    16,  1037. 

Unit   N-5,  June  20,  1938. 

Unit  N-6,  August  31,  193S. 

Unit  A-7,  June  19,  1939. 

Unit   A-6,  September  12,  1939. 


Units  A-6  and  A  7  .supply  energy  to  the 
Southern  California  Edisou  Co.,  Ltd.  The 
company's  other  sources  of  energy  consist  of 
a  manlier  of  large  hydroelectric  plants  on 
streams  in  the  Sierra  Nevada  Mountains,  a 
number  of  small  plants  on  streams  in  the 
Sierra  Madre  and  San  Bernardino  Mountains 
of  southern  California,  and  a  large  steam 
power  plant  at  Long  Beach,  Calif. 

The  company  serves  consumers  in  seven 
counties  of  southern  California.  There  is  an 
interconnection  between  the  systems  of  the 
Edison  Co.  and  the  Pacific  Gas  &  Electric  Co.. 
through  the  system  of  the  latter's  subsidiary, 
the  San  Joaquin  Light  &  Power  Corporation, 
by  means  of  which  energy  may  lie  inter- 
changed between  the  systems  as  needed  to 
make  up  for  shortages  and  to  dispose  of  sur- 
pluses lo  the  best  advantage. 

The  snowfall  during  the  winter  of  1938-39 
on  the  watersheds  of  the  streams  in  Cali- 
fornia was  much  below  normal,  resulting  in 
a  water  shortage  and  a  consequent  shortage 
of  hydroelectric  power  in  that  State.  This 
greatly  increased  the  amount  of  energy  that 
had  to  be  generated  by  the  available  steam 
power  generating  plants.  Under  the  terms  of 
its  contract  with  the  Government,  the  Edison 
Co.    is   obligated   to   commence   taking  energy 


from  the  Boulder  power  plant  on  June  1,  1940. 
The  growth  of  the  company's  load  and  antici- 
pation of  the  possibility  of  a  power  shortage 
.ansed  it  to  request  that  facilities  for  fur- 
nishing energy  to  it  hi'  made  ready  for  service 
many  months  in  advance  of  that  date.  As  it 
became  apparent  that  there  would  be  a  serious 
water  shortage  and  consequent  power  short- 
age during  the  year  1939,  the  completion  of  the 
installation  of  the  two  units  for  supplying  the 
Edison  Co.,  at  its  request,  was  speeded  up 
as  much  as  conditions  would  permit  with 
the  result  that  the  first  unit  was  ready  for 
service  on  June  l'i  and  the  second  on  Septem- 
ber 12. 

The  first  unit,  A-7,  was  put  under  full  load 
very  quickly  and  from  the  date  of  starting, 
June  19  to  December  Ml.  1939,  generated  363,- 
200,000  kilowatt-hours,  an  average  load  of 
77,610  kilowatts  and  a  load  factor  of  94.1 
percent.  The  second  unit.  A  (1.  was  operated 
in  a  similar  manner  and  generated  207,760,000 
kilowatt-hours  between  (lie  date  of  starting, 
September  12  and  December  31,  1939,  an  aver- 
age load  of  83,2(10  kilowatts  or  0.8  percent 
over  its  rating  of  82,500  kilowatts  at  100  per- 
cent fiower  factor.  It  is  doubtful  if  any  other 
hydroelectric  units  in  the  world  have  gener- 
ated as  much  energy  within  the  same  length 
of  time  after  first  placing  in  service. 

Of  the  energy  generated  by  these  two  units 
during  this  period  a  large  proportion  of  it  has 
been  used  to  compensate  for  a  like  quantity 
of  energy  furnished  by  the  Edison  Co.  to  the 
Pacific  Gas  &  Electric  Co.,  through  its  sub- 
sidiary, the  San  Joaquin  Light  &  Power  Cor- 
poration, from  certain  of  the  Edison  Co.'s 
plants  at  the  northern  end  of  the  Edison  Co.'s 
system.  Thus  it  has  been  that,  by  exchange, 
energy  generated  at  Boulder  power  plant  has 
been  used  in  large  amounts  to  relieve  the 
power  shortage  in  central  and  northern  as 
well  as  in  southern  California. 

flic  growth  of  the  power  load  on  Boulder 
power  plant  from  the  beginning  of  operation 
to  the  end  of  the  year  1939  is  shown  by  the 
following  figures : 

Total  generation  in  lciloioatt-hours 

193G__       123,993,000       193S_._  1,522,027,000 
(3  months)  1939__  2,507,932,000 

1937—  1,  180,  14M, i 


Arizona  wing  looking  upstream,  show- 
ing units  A-6,  A-7,  and  A-8  in  opera- 
tion; A-6  being  painted 
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Arizona  wing  looking  downstream, 
showing  units  A-6  and  A-7  in  operation. 
Fifty-five  thousand  kilovolt-ampere  trans- 
former being  assembled  in   foreground 

The  peak  load  on  the  plant  during  the  year 
1939  was  589,200  kilowatts  on  November  20. 

On  January  1,  1940,  the  water  surface  ele 
vation  of  Lake  Mead  was  substantially  the 
same  as  on  January  1.  19.S0,  being  only  1.13 
feet  lower.  During  January,  February,  and 
March  1030,  about  1,500,000  aere-feet  of  water 
were  discharged  for  flood  control  purposes  in 
anticipation  of  a  large  run-off  from  the  water 
shed.  The  prospects  for  the  1940  run-off  art- 
such  that  it  is  improbable  that  much,  if  any. 
water  will  be  evacuated  from  the  reservoir 
for  flood  control  purposes  only:  and.  as  of 
February  15,  1940,  the  storage  in  Lake  Mead 
is  660,000  acre-feel  greater  than  it  was  on  the 
same  dale  last  year.  The  total  storage  on 
February  15,  1940,  was  22,320,000  acre  feet. 
Even  though  the  water  supply  and  consequent 
power  supply  in  the  State  of  California  should 
be  deficient  during  the  coming  year  as  it  was 
during  the  past  year,  and  even  if  the  inflow 
to  Lake  Mead  should  be  below  normal  during 
the  current  year,  as  it  was  during  the  past 
year,  there  will  be  an  abundance  of  water  for 


all  power  requirements  and  for  irrigation  in 
the  areas  that  receive  water  from  Colorado 
River  below  the  dam.     The  experience  of  the 


past  year  has  furnished  a  very  significant  in- 
dex of  the  wide  spread  of  the  benefits  of  the 

project. 


The  1940  Census  of  Population 


THE  greatest  fact-finding  undertaking  in  the 

Nation's  history  is  slated  to  take  place  in 
April,  when  the  Sixteenth  Decennial  Census 
Of  the  population  of  the  United  States  will 
be  conducted.  The  year  1940  brings  the  one 
hundred  and  fiftieth  anniversary  of  census- 
taking  in  America,  which  began  in  1790;  as 
provided  by  article  I,  section  2.  of  the  Consti- 
tution. This  year's  version  of  the  census. 
however,  is  a  far  cry  from  the  initial  counting 
when,  after  a  year  and  a  half  of  work  by  the 
United  States  marshals  who  conducted  the 
original  enumeration.  Congress  was  informed 
that  the  population  of  the  country  was  some- 
what under  4,000,000,  the  numbers  beins  re- 
ported by  States  to  provide  a  basis  for  appor- 
tioning membership  in  the  House  of  Repre- 
sentatives. 

This  April,  120.000  census  enumerators  will 
visit  32,000,000  families,  to  enumerate  the  Na- 
tion's estimated  132,000,000  population,  and  to 
ask  a  series  of  questions  designed  to  give  the 
facts  which  will  provide  illuminating  data  on 
problems  which  have  become  particularly 
pressing  in  the  last  decade.  Vital  new  sta- 
tistical knowledge  will  be  developed  on  edu- 
cation, mass  migration,  employment,  unem- 
ployment, occupation,  and  wage  and  salary  in- 
come, and  by  means  of  modern  computing  de- 
vices,   preliminary    summaries    of    the    basic 


facts  will  be  made  available  at  an  early  date. 

A  count  of  the  population  .and  its  distribu- 
tion remains  the  basic  purpose  of  the  inquiry, 
but  in  line  with  the  axiom.  "New  times,  new 
problems,"  the  schedule  of  questions  covers  a 
broader  field  than  could  have  been  foreseen  in 
1 790. 

There  are  separate  columns  for  recording 
the  answers  to  each  of  33  questions  on  the 
general  population  schedule.  Of  these  ques- 
tions the  average  person  is  not  likely  to  have 
to  answer  more  than  half.  In  addition,  there 
are  10  columns  of  questions  for  a  5-percent 
sample  of  the  population.  The  general  ques- 
tions on  the  population  schedule  are  as 
follows : 

For  All  Persons  Enumerated 

Location. 

1     Street,  avenue,  road,  etc: 

2.  House  number  (in  cities  and  towns). 

Household  (lain. 

3.  Number  of  household  in  order  of  visitation 
I  enumerator's  record ) . 

4.  Home  owned  or  rented. 

5.  Value    of    home,    if    owned,    or    monthly 
rental,  if  rented. 

0.  Does  this  household  live  on  a  farm? 


A  Him  . 
7.    Name  of  each  person  whose  usual  place  <>j 
residence   on   April    1,   1040.   was  in    this 
household. 

Relation. 

S.  Relationship  of  this  person  to  the  head  of 
the  household,  as  wife,  daughter,  father, 
mother-in-law,   grandson,   lodger,   lodger's 

wife,  servant,  hired   band,   etc 

/'<  1  si, nut  ih  script  ion. 
0.   Sex — male  or  female. 

10.  Color  or  race. 

11.  Age  at    last  birthday    (age   in   months  for 
children  under  1  year  old  1. 

12.  .Marital  status — single,  married,  widowed, 
or  divorced. 

Education. 

13.  Attended  school  or  college  any  time  since 
March  1.  1040V 

14.  Highest  grade  of  school  completed. 

Place  of  hi rtli. 

15.  (a)    If    born    in    the    United    States,    give 

State.  Territory,   or  possession, 
(hi    If  foreign  born,  give  country  in  which 
birthplace  was  situated  on  January  I, 
1937. 
{Continued   on   pane   109) 
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Parapet  Wall  on  Agency  Valley  Dam 


By  HENRY  L.  LUMPEE,  Vale  Project,  Oregon 


AN  outstanding  example  of  rock  masonry,  the 
ancient  art  that  moved  civilization  from  caves 
and  twig  huts  to  stone  temples  and  palaces, 
recently  has  been  completed  on  tlie  Vale  proj 
ect  in  Oregon  by  the  Bureau1  of  Reclamation 
in  cooperation  with  the  Civilian  Conservation 
Corps. 

The  struct  ore  takes  the  form  of  a  massive 
parapet  wall  3%  feet  high  extending  1,782 
feet  along  the  upstream  crest  of  the  Agency 
Valley  Dam  across  the  North  Fork  of  the 
.Malheur  River  at  Beulah.  Its  thickness  is  IS 
inches,  and  at  10-foot  intervals  along  its  crest 
rise  rectangular  crowns  of  rock  masonry  8 
inches  high  and  4  feet  in  length,  securing  a 
bold  and  interesting  outline. 

The  structure  is  composed  of  dark  gray,  very 
hard,  basalt  rock,  of  rough  texture.  Each 
rock  used  was  hand  out.  trimmed,  and  fitted 
in  place  with  painstaking  care.  Each — and 
there  are  thousands — tits  exactly  right.  The 
stones  are  mortared  together  with  natural 
color  cement  pointed  by  half-round  %-inch 
heads.  Occasionally  throughout  the  wall  ap- 
pear lighter  gray  rocks.  These,  combined 
with  the  lines  and  color  of  the  finely  headed 
joints  and  the  dark  of  the  mass  of  the  wall 
rising  ahove  the  rock  riprap  of  the  upstream 
and  downstream  slopes  of  the  dam.  offer  an 
arresting  color  combination.  Undoubtedly  it 
is  outclassed  by  few  if  any  similar  structures 
in  fine  appearance  and  careful  workmanship. 


The  structure  was  built  by  C.  C.  C.  enrollees 
attached  to  Camp  BR-45,  Company  551,  Vale, 
working  from  a  spike  camp  at  Beulah.  The 
average  size  of  the  crew  was  49  enrollees.  in- 
cluding a  leader  and  three  assistant  leaders, 
supervised  by  a  spike  camp  superintendent, 
one  stone  mason,  and  two  subforemen.  A 
nearly  complete  change  in  enrollee  personnel 
occurred  six  times  during  construction. 

Excavation  for  the  foundation  was  carried 
on  with  pick  and  shovel  to  a  depth  and  width 
of  .".  feet.  Generally  speaking,  the  entire  ex- 
cavation was  completed  before  laying  of  rock 
was  begun. 

Stone  was  secured  from  a  quarry  developed 
for  the  purpose  approximately  one-half  mile 
distant  from  the  east  abutment  of  the  dam. 
The  quarry  appears  in  the  center  middle  dis- 
tance of  the  comprehensive  photograph  of  the 
dam  accompanying  this  article.  Small  rocks 
were  pried  loose  by  crowbars  and  picks, 
other  rock  excavation  was  accomplished  by 
an  RD-7  Caterpillar  diesel  tractor.  Boulders 
were  moved  by  a  cable  attached  to  this  ma- 
chine. No  dynamite  was  used.  Six  enrollees 
were  on  duty  at  the  quarry. 

The  selected  stone  was  hauled  to  the  con- 
struction site  in  dump  trucks  and  stone  boats. 
The  trucks  hauled  the  small  rocks  and  drew 
the  stone  boats  loaded  with  larger  stones.  A 
Cletrac  20-horsepower  gasoline  tractor  also 
was  used  to  haul  stone  boats,  which  were  nm- 
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structed  of  %-inch  steel  sheets  and  were  8 
feet  long  by  6  feet  wide.  Three  enrollees 
loaded  the  stone  by  hand;  upon  arrival  at 
the  dam  it  was  delivered  at  points  where 
needed. 

The  rocks  placed  in  the  parapet  wall  were 
shaped  by  hammer  and  chisel.  All  enrollees 
doing  this  work  wore  goggles  to  protect  their 
eyes  from  flying  stone  fragments.  A  cement 
and  sand  mortar  was  used  to  bind  the  stone 
together.  Cement  was  shipped  in  carload  lots 
from  Lime,  Oreg.,  to  Juntura,  in  the  same 
State,  and  there  hauled  by  truck  a  distance 
of  15  miles  to  Beulah.  The  sand  used  was 
obtained  from  the  Government  pipe  plant  near 
Nyssa,  Oreg.  It  is  called  the  Snake  River 
sand  and  was  hauled  a  distance  of  102  miles  by 
dump  trucks  to  the  work  site. 

Throughout  the  job  from  KM)  to  200  feet  of 
wall  were  under  construction  at  a  time.  The 
great  majority  of  the  enrollees  at  the  spike 
camp  were  given  an  opportunity  to  participate 
in  the  laying  of  the  rock;  however,  the  fin- 
ishing top  rock  and  the  crowns  were  placed 
by  members  of  the  crew  who  had  shown  the 
greatest  ability  in  stone  masonry.  Top  rock 
and  rock  for  crowns  were  carefully  shaped 
on  all  six  sides  before  placement. 

Rains  stained  portions  of  the  wall  with  run- 
ning cement.  The  stains  were  afterwards  re- 
moved by  use  of  a  muriatic  acid  wash,  and  the 
joints  pointed,  as  heretofore  mentioned,  with 
half-round  beads  of  natural  color  mortar. 

During  freezing  weather,  construction  was 
carried  on  under  a  canvas  wall-tent  100  feet 
long  and  12  feet  wide.  The  tent  was  set  up 
over  the  work  in  progress  and  the  mortar 
mixed,  placed,  and  allowed  to  dry  within  its 
piot  ect  ion.  The  tent  was  heated  by  large 
wood-burning  stoves.  Incidentally  fuel  was 
driftwood  salvaged  by  the  enrollees  from 
Agency  Valley  Reservoir. 

The  engineering  staff  of  the  project  office  at 
Vale  gave  lines  and  grades,  blue  tops,  and 
alinement  points,  for  the  work  as  needed. 
Steel  wires  and  chalk  lines  stretched  to  grade 
and  alinement  guided  the  construction. 

Paralleling  the  parapet  wall  and  30  feet 
from  it  along  the  roadway  on  the  crest  of  the 
dam  a  small  curb  wall,  1  foot  in  height  and 
width,  was  constructed  after  completion  of 
the  parapet  wall.  Construction  methods  and 
materials  were  exactly  like  those  employed 
in  building  the  larger  parapet  wall.  The  curb 
wall,  however,  has  no  crowns. 

Approximately  200  CCC  enrollees  received 


CCC  enrollees  constructing  top  course  of 
parapet  wall 
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Completed  parapet  and  curb  walls  con- 
structed by  CCC  enrollees,  looking  east 
from   west   abutment.     Rock   quarry   in 
background 


training  in  rock  masonry  while  the  work  on 
the  parapet  and  curb  walls  was  in  progress, 
and  as  a  result  a  I  least  a  tc\v  of  them  may 
be  expected  to  find  employment  in  the  rock 
masonry  trade. 

Total  man-days  expended  on  the  work 
amounted  to  13,330.  Cost  in  CCC  funds  al- 
lotted to  the  Vale  project  was  $15,388.58,  of 
which  $1. set;. 77  was  for  superintendence  and 
accounts.  Work  was  begun  in  April  L938,  and 
completed  in  November  l!)3!.i. 

The  walls  were  built  under  the  direction 
of  C.  C.  Ketchum,  Regional  Director  of  the 
Vale  project,  and  Robert  E.  Hill,  superintend- 
ent of  Camp  BR-45.  George  W.  Baker  and 
Carlton  Meredith  for  different  periods  each 
acted  as  superintendent  of  the  spike  camp  at 
Beulah,  and  Howard  Featherston  was  the 
stone  mason.  James  McDonald  and  John  1'. 
Cleary  were  employed  as  subforemen. 


Irish  Cobbler  Potatoes  on  the  Grand  Valley  Project 

By  H.  D.  FINCH,  Mesa  County  Extension  Agent 


POTATOES  were  developed  as  an  industry  on 
the  Grand  Valley  project   in  Colorado  in  the 

early  twenties  to  hit  an  early  market  ahead 
of  any  midwestern  producing  sections.  Now 
from  2,000  to  3,000  acres  are  grown  annually 
and  are  marketed  beginning  in  July. 

outstanding  among  the  accomplishments  of 
the  settlers  of  this  project  are  the  raising  of 
a  single  variety  of  potatoes  for  the  district, 
the  establishment  of  seed  plots,  control  of  dis- 
eases,  and   the  marketing  program. 

In  the  early  twenties  many  varieties  were 
grown,  including  Downings,  Cobblers,  Tri- 
umps,  and  others.  But  it  soon  became  appar- 
ent that  the  Irish  Cobbler  was  the  best  variety 
for  the  project.  Consequently,  the  only  va- 
riety grown  and  marketed  in  carlots  today  is 
the  Irish  Cobbler.  This  makes  it  possible  to 
conduct  a  seed-improvement  program  on  this 
variety  and  to  develop  a  uniform  market  for 
the  potatoes.  In  time  as  new  varieties  are 
evolved,  there  may  he  discovered  some  other 
variety  which  will  prove  better.  Tests  are 
being  run  each  year  for  comparisons  in  yield 
and  cpiality  but  up  to  the  present  time  none 
has  excelled  the  Irish  Cobbler. 

From  the  start  of  potato  growing  on  the 
project  it  was  recognized  that  a  seed-improve- 
ment program  was  necessary.  Tests  with  cer- 
tified northern-grown  seed  proved  helpful  in 
increasing  yields.  The  seed  plot  was  intro- 
duced and  recommended  to  all  growers.  Cer- 
tified seed  potatoes  were  planted  on  a  small 


plot  on  each  farm.  The  potatoes  harvested 
from  the  plot  were  placed  in  a  storage  cellar 
on  the  farm  to  be  used  the  following  year  as 
seed  in  commercial  planting.  Now  over  00 
percent  of  the  commercial  potato  growers  on 
the  project  use  seed  plots.  In  this  way,  our 
commercial  crop  is  just  1  year  away  from 
celt  iiied  seed. 

Diseases  that  must  he  controlled  in  grow- 
ing potatoes  on  this  project  are  Psyllid,  Bac- 
terial Wilt.  Fusarium  Wilt.  Black  Leg.  and 
Ilhizoctouia.  Psyllids  were  discovered  in  the 
late  twenties.  In  place  of  1,000  cars  of  pota- 
toes being  shipped  from  this  valley,  only  two 

cars  were  shipped   in    L927.      This  was  a    C 

plete  shut-down  from  an  unknown  cause. 
though  the  trouble  had  first  appeared  in  the 
seed   plots  in   1926. 

In  1928  Richards  of  Utah  discovered  an  in- 
sect, named  "Psyllid."  This  small,  flat,  leaf- 
like insect  found  on  the  underside  of  the 
leaves  was  very  hard  to  see  because  it  was  the 
same  color  as  the  leaves  and  did  not  move. 
In  about  12  days  a  dozen  of  these  insects  would 
completely  kill  a  plant.  The  next  year  farm- 
ers put  out  experiments  and  found  that  lime- 
sulphur  spray  applied  at  the  proper  time  dur- 
ing the  season  gave  complete  control  of  this 
insect.  Since  that  year  there  has  never  been 
any   appreciable   damage    from    Psyllid. 

Bacterial  Wilt  is  the  most  serious  potato 
trouble  now  known  to  us.  It  is  serious  because 
control  is  so  difficult.    The  Grand  Valley,  how- 


ever, has  succeeded  thus  far  in  keeping  it  out 
of  the  area  by  keeping  out  seed  containing  the 
disease   insofar  as   this   is   possible. 

Bacterial  Will,  locally  known  as  "zip"  is 
caused  by  the  presence  of  two  or  more  bac- 
teria] organisms.  The  Bacterial  Wilt  organism 
alone  will  not  cause  trouble  hut  when  it  is 
associated  witli  Fusarium,  for  instance,  or 
other  specific  organisms,  break-down  occurs. 
This  breakdown  appears  in  a  ring  about  three- 
eighths  of  an  inch  inside  the  skin.  A  soft  rot 
follows  either  outside  or  inside  from  this  ring. 
Tin'  break-down  is  so  rapid  that  in  '_'  or  .". 
days  juice  from  the  potatoes  drips  from  the 
sack.  Control  thus  far  is  in  the  experimental 
stage  and  sanitary  precautions  are  being  ad- 
vised    in     the    matter    of    seed    selection,     seed 

treatment,  and  other  cultural  practices. 

Each  year  Fusarium,  Black  Leg,  and 
Rhizoctonia  appear  in  small  infestations  but 
have  never  become  serious  because  of  the  pro- 
tection afforded  by  our  seed  plot  program. 
These  diseases  caii  be  controlled  by  proper 
.- I  selection  and  sfnl  treatment. 

The  Cobblers  are  marketed  in  carlot  quan- 
tities beginning  just  after  the  Fourth  of  July. 
Two-thirds  of  the  crop  are  marketed  through 
a  cooperative  association,  the  Fruita  Potato 
Growers  Association.  This  association  mar- 
kets the  potatoes  through  the  Colorado  Potato 
Exchange,  a  sales  cooperative  made  up  of 
local   grower's  associations. 
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New  Interior  Department  Officials 


Alvin  J.  Wirtz,  Under  Secretary  of  the  Interior 


Alfred  Florian  Better,  Assistant  to  the  Secretary  of  the  Interior 


ALVIN  .!.  WIRTZ,  whose  appointmenl  as 
Under  Secretary  of  the  Interior  on  January  2, 
1940,  was  announced  by  Secretary  of  the  In- 
terior  Harold  L.  Ickes,  was  formerly  associ- 
ated with  the  law  firm  of  Powell,  Wirtz,  Rau- 
1ml  &  Gideon,  of  Austin,  Tex.  Born  Ma.\  24, 
188S,  at  Columbus,  Tex.,  liis  early  education 
was  obtained  in  that  city.  He  received  the 
bachelor  of  laws  degree  in  1910  from  the  I'm 
versify  of  Texas  and  practiced  law  snccs 
sively  in  Columbus,  Eagle  Lake,  Seguin,  and 
Austin  (all  in  Texas  l  until  the  date  of  bis 
present  appointment . 

Mr.  Wirtz  comes  to  the  Interior  Depart- 
ment wiib  a  reputation  as  an  outstanding  and 
able  lawyer  and  a  Nation-wide  authority  on 
i  be  subjects  of  reclamation,  irrigation,  Hood 
control,  oil.  and  water  power. 

To  ruder  Secretary  Wirtz  lias  been  as- 
signed jurisdiction  over  the  National  Lark 
Service,  Bureau  of  Reclamation,  Bonneville 
project.  Bureau  of  Biological  Survey,  Bureau 
of  Fisheries,  Grazing  Service,  Bituminous  Coal 
Division,  and  the  United  States  Board  of 
<  ieographic  Names. 


Secretary  Ickes  has  expressed  bis  personal 
pleasure  at  the  appointment  by  President 
Roosevelt  of  Alvin  J.  Wirtz,  and  states  thai 
"his  liberal  outlook  and  years  of  intimate 
association  with  activities  in  Texas,  designed 
to  conserve  I  he  natural  resources  of  that  area, 
fully  qualify  him  for  such  a  high  post  in  this 
Department." 

SECRETARY  HAROLD  L.  ICKES  an- 
nounced on  January  24  the  appointment  of 
Alfred  F.  Beiter  of  New  York  as  Assistant  to 
the  Secretary  of  the  Interior.  I'nlil  his  new 
assignment  in  Interior.  Mr.  Beiter  served  as 
Special  Assistant  lo  the  Administrator  of 
Public  Works.  He  is  a  former  Member  of 
Congress,  serving  in  the  House  of  Representa- 
tives for  li  years,  during  which  period  he  took 
an  active  interest  in  reclamation,  conserva- 
tion, and  public-works  legislation. 

The  Secretary's  new  assistant  was  born  in 
Clarence,  N.  V.,  July  7,  1893,  and  attended 
the  Williamsville  High  School  and  Niagara 
University.  He  was  elected  supervisor  of  the 
town  of  Amherst,  N.  Y„  in  1929  and  was  re- 


elected to  the  same  position  in  1931.  In  193i 
he  was  elected  to  the  Seventy-third  Congress 
and  subsequently  was  reelected  to  the  Seventy 
fourth  and  Seventy-fifth  Congresses. 


Boulder  Transmission 
Line 

THE  city  of  Los  Angeles  has  completed  con 
struction  of  its  third  transmission  line  from 
Los  Angeles  to  Silver  Lake,  near  Baker,  Calif., 
and  at  the  close  of  February  had  erected  SC 
percent  of  the  steel  towers  between  Silvei 
Lake  and  Boulder  Dam. 

Klamath  Building 
Operations 

CONSIDERABLE  building  at  Klamath  Falls, 
<  hit;.,  headquarters  of  the  Klamath  project, 
is  in  progress,  permits  totaling  more  than 
$70,000  having  been  issued  during  a  recent 
month. 
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The  1940  Census 

(Continued  from  pa'ge  105) 

(c)  Distinguish  Canada-French  from  Can- 
ada-English, and  Irish  Free  State 
(Eire)    from  Northern   Ireland. 

Utizenship. 

6.  Citizenship  of  the  foreign  born. 

lesidence  April  1,  1935. 

7.  In  what  city,  town,  or  village  having  2,500 
or  more  inhabitants  did  this  person  live 
on  April  1,  1935? 

8.  In  what  county? 

9.  In  what  State,  Territory,  or  foreign 
country? 

0.  On  a  farm?     (Yes  or  No.) 

For  Persons  1 'f  Y<  <us  old  and  Ox  •  1 

Imploymcnt  status: 

1.  Was  this  person  at  work  for  pay  <ir  profit 
in  private  or  nonemergency  Governmenl 
work  during  week  of  March  24-30?  (Yes 
or  No.) 

2.  If  not,  was  he  at  work  on,  or  assigned  to. 
public  emergency  work  (WPA,  NYA.  CCC, 
etc.)  during  week  of  March  21  30V  (Yes 
or  No.) 

3.  If  neither  at  work  nor  assigned  to  public 
emergency  work,  was  this  person  seeking 
work?     (Yes  or  No.) 

4.  If  not  seeking  work  or  at  work,  did  be 
have  a  job,  business,  etc?     (Yes  or  No.) 

5.  If  not  in  any  of  the  previous  employment 
Status  groups,  indicate  whether  engaged  in 
home  housework,  in  school,  unable  to  work, 
or  other? 

G.  If  at  private  or  nonemergency  Govern- 
ment work,  number  of  hours  worked  dur- 
ing week  of  March  24-30.  1940. 

7.  If  seeking  work  or  assigned  to  public 
emergency  work,  duration  of  unemploy- 
ment up  to  March  30,  1940 — in  weeks. 

8.  Present  or  last  occupation,  trade,  profes 
sion,  or  particular  kind  of  work,  as  frame 
spinner,  salesman,  laborer,  rivet  heater, 
music  teacher,  or,  for  those  with  no  pie 
vious  work  experience,  new  worker. 

!i.  Present  or  last  industry  or  business,  as 
eel  ion  mill,  retail  grocery,  farm,  ship- 
yard, public  school. 

3.  Class  of  worker  (present  or  last  work),  as 
wage  or  salary  worker  in  private  work  : 
wage  or  salary  worker  in  Government 
work :  employer ;  working  on  own  ac- 
count ;  unpaid  family  worker. 

1.  Number  of  weeks  worked  in  1930  (equiva- 
lent full-time  weeks  1. 

2.  Amount  of  money  wages  or  salary  re- 
ceived (including  commissions  I  during  12 
months  ending  December  31,  1939. 

3.  Did  this  person  receive  income  of  $50  or 
more  from  sources  other  than  money 
wages  or  salary,  during  12  months  ending 
December  31,  1939?     (Yes  or  No.) 


To  be  enumerated  with  the  household  are 
persons  temporarily  absent,  such  as  students 
awaj  al  college.  "Be  sure  to  include  children 
under  1  year  of  age,"  the  enumerator  is  re- 
minded by  a  notation  on  the  schedule,  for  it 
has  been  found  that  the  person  reporting  often 
forgets  "the  baby." 

The  question  as  to  highest  grade  of  school 
completed  is  new  on  the  schedule,  replacing  a 
former  query  on  illiteracy,  which  has  dwindled 
to  insignificant  proportions  statistically. 

Also  being  asked  for  the  first  time  are  the 
questions  on  place  of  residence  ."i  years  ago, 
which  are  designed  to  measure  internal  mi- 
gration, such  as  movements  from  dust  howl 
areas,  etc. 

In  reporting  on  occupation,  industry,  and 
class  of  worker,  those  with  a  job  will  specify 
their  present  status.  Those  seeking  work  will 
report  details  of  their  last  employment,  while 
a  separate  category  entitled  "new  worker" 
has  been  established,  in  the  words  of  Secre 
tary  of  Commerce  Hopkins,  "to  obtain  a  pic 
lure  of  the  number  of  young  people  who  have 
finished  their  schooling  in  recent  years  but 
have  been  unable  to  obtain  work  and  thus 
acquire  an  occupation." 

The  income  questions  are  an  important  ad- 
dition to  the  schedule.  The  answers,  when 
tabulated,  will  provide  valuable  information 
on  distribution  of  purchasing  power. 

Only  one  in  20  persons  will  be  asked  the 
following  additional  questions,  to  obtain  sta- 
tistical data  on  a  sample  basis,  concerning  sub 
jeois  mi  which  information  as  to  trends  often 
is  requested  of  the  Census  Bureau: 

For  All  Persons 

r/nci    of  birth  of  father  and  mother  (see  in 
st ructions  for  Question  15). 

3(1.   Father. 

37.  Mother. 

Mother  tongue. 

38.  Language  spoken  in  home  in  earliest 
childh I. 

I  ih  runs. 

39.  Is  this  person  a  veteran  of  the  United 
Slates  military  forces;  or  the  wife,  widow, 
or  under-18-year-old  child  of  a  veteran? 

4().  If  child,  is  veteran-father  dead?  (Yes  or 
No.) 

I I  War  or  military  ser\  ice. 

For  Persons  l\  Years  Old  and  Over 

Social  security. 

12.  1  iocs  this  person  have  a  Federal  Social 
Security  number?     (  Yes  or  Xo. ) 

4".  Were  deductions  for  Federal  Old-Age  In- 
surance or  Railroad  Retirement  made  from 
ibis  person's  wages  or  salary  in  1930V 
(  Yes  or  No.) 

44.  If  so,  were  deductions  made  from  (1)  all, 
(2)  one-half  or  more,  (3)  part,  but  less 
than  half,  of  wages  or  salary'.' 


/  sual  occupation,  industry,  mid 
class  of  worker 

45.  Usual  occupation. 

46.  Usual   industry. 

47.  Usual  class  of  worker. 

For  All  Women  Who  Arc  or  Have  Been 
Married 

48.  lias  this  woman  been  married  more  than 
once'     I  Yes  or  No.) 

49.  Age  at  first  marriage. 

50.  Number  of  children  ever  born,  not   includ- 
ing stillbirths. 

The  supplementary  query  on  usual  occupa- 
tion, industry,  and  class  of  worker  is  distinct 
from  the  genera]  question  on  present  or  last 
occupation,  industry,  and  class  of  worker.  It 
is  designed  to  ^et  information  on  the  number 
of  persons  who  may  be  working  out  of  their 
usual  trade  or  profession. 

In  all.  the  average  person  win  spend  about 
15  minutes  answering  questions  of  the  enu- 
merator in  the  Population  Census  this  April. 

Already  under  way,  since  January,  are  the 
censuses  of  business,  manufactures,  and  mines 
and  quarries.  To  be  conducted  in  April,  at 
the  same  time  the  census  of  population  is 
taken,  are  the  censuses  of  bousing,  agriculture, 
and   drainage  and   irrigation. 

Elephant  Butte  Power 

THE  generation  of  power  is  a  new  phase  of 
the  Rio  Grande  project  development.  Ele- 
phant Butte  Dam  was  completed  by  the  Bu- 
reau of  Reclamation  in  1916  and  has  been  in 
continuous  operation  for  irrigation  ever  since. 
It  has  not  been  possible  to  develop  power 
because  the  water  had  to  be  stored  for  irriga 
Hon.  Water  released  to  accommodate  the  de- 
mand for  irrigation  would  provide  only  sea- 
sonal or  dump  power  for  which  there  was  no 
market. 

By  the  construction  of  Caballo  Dam  down 
stream  a  regulating  reservoir  lias  been  pro- 
vided which  will  allow  a  power  plan!  al  Ele- 
phant Butte  to  operate  continuously,  thus  pro- 
viding firm  power  throughout  the  entire  year, 
while  the  recaptured  water  can  be  released 
from  Caballo  Reservoir  to  suit  irrigation  re- 
quirements. The  power  plant  at  Elephant 
Butte  Dam  will  have  a  total  installed  capacity 
of  27,000  kilovoh  amperes. 

Secretary  of  the  Interior  Harold  L.  Ickes 
recently  made  award  of  a  contract  to  the 
Aluminum  Co.  of  America  for  the  purchase 
of  an  aluminum  conductor  and  accessories  for 
(be  62-mile  transmission  line  from  Elephant 
Butte  Dam  to  Las  Cruces.  N.  Mex.,  which  will 
pul  electricity  generated  at  the  plant  on  farms, 
and  homes  of  the  Rio  Grande  project   area. 

Boulder  Visitors 

VISITORS  to  the  Boulder  Dam  power  plant 
during  the  month  of  February  numbered 
13,639,  representing  an  excess  of  1,209  over 
the  number  of  visitors  in  January. 
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Potato  Testing  on  Uncompahgre  Project 

By  J.  P.  HARTMAN,  Montrose  County  Extension  Agent 


•'AW"  is  n  Ideal  name  given  to  a  bacterial 
disease  of  potatoes.  More  universally  known 
as  bacterial  wilt  or  bacterial  ring-rot,  it  is 
slill  "zip"  to  our  local  spud  growers,  shippers, 
and  inspection  service.  The  first  severe  losses 
from  this  disease  were  in  1937,  when  it  was 
given  its  name.  At  harvest  time  growers  no- 
ticed rotten  or  decayed  tubers  under  the  vines 
that  had  wilted  and  died  during  the  growing 
season.  Shippers  realized  ils  importance  when 
some  of  I  heir  cars  lost  grade  in  shipping.  A 
few  of  their  worst  cars  had  juice  running  out 
of  them  when  they  arrived  a!  their  destina- 
tion; consequently,  severe  losses  occurred  and 
tlie  disease  acquired  the  truly  characteristic 
name,  "zip." 

immediate  steps  were  taken  by  the  county 
agent,  growers,  and  shippers  to  secure  assist- 
ance from  the  experiment  station  of  the  Colo 
rado  Agricultural  College  in  helping  solve  the 
problem.  C.  H.  Metzher  and  W.  A.  Kruetzer 
responded  spending  considerable  time  visiting 
potato  fields,  examining  vines  and  tubers,  and 
discussing  the  problem  with  farmers.  Nu- 
merous samples  were  sent  to  the  college  and 
Mr.  Kruetzer  and  Eddie  Bodine  experimented 
with  them  during  the  winter  of  1937-38,  under 
greenhouse  conditions.  They  were  able  to 
isolate  the  bacteria  that  caused  the  disease 
and  further  discovered  that  the  same  disease 
was  causing  losses  and  poor  quality  potatoes 
in  nearly  all  commercial  potato-growing  areas 
in  the  United  States.  Some  potatoes  are 
shipped  in  here  in  the  late  spring  and  early 
summer  and  we  find  the  disease  in  these  pota- 
toes the  same  as  our  own.  We  were  able  to 
make  several  suggestions  to  growers  in  1938, 
from  the  observations  of  the  disease  in  VXM, 
and  whether  or  not  these  suggestions  were 
used  by  growers  the  losses  for  1938  were 
materially  less. 

For  1938,  we  decided  to  plant  several  plots 
to  test  the  value  of  ti  eating  and  the  different 
methods  of  disinfecting  seed  potatoes,  as  well 
as  to  learn  more  about  field  conditions  of 
bacterial  wilt  in  infected  seed  tubers  and 
the  inoculation  of  clean  seed  with  the  wilt 
vines.  Varietal  tests  as  well  as  comparisons 
of  cert  died  and  uncertified  seed  were  made. 
The  test  plots  were  drawn  up  and  worked  out 
cooperatively  between  the  experiment  station 
of  the  Stale  college,  the  Extension  Service, 
local  sb i)ii ting  associations,  and  potato  growers. 

One  of  the  first  tests  was  planting  certified 
disease  free  seed  iii  a  held  almost  100  percent 
infected  the  previous  year.  In  addition  to 
planting  the  certified  seed,  the  fanner  re- 
planted some  of  his  own  seed  potatoes  in  the 
field.  The  potato  vines  of  his  own  seed  wilted 
and  95  percent  died  with  "zip"  during  July,  but 
not  a  single  plant  of  the  certified  seed  was 
affected.     At  digging   time  the  certified   seed 


produced  2,900  pounds  of  No.  1  potatoes  for 
each  Kid  pounds  of  seed  planted.  His  own 
seed  yielded  325  pounds  for  Kill  pounds  of 
seed  planted.  A  lot  of  each  was  put  in  stor- 
age and  on  November  20,  93.61  percent  of  his 
own  seed  showed  tuhei  symptoms  of  the  dis- 
ease ami  only  1.76  percent  of  the  certified  seed 
showed  any  discoloration.  A  similar  test  in 
1939,  allowed  us  to  conclude  that  the  disease 
is  not  transmitted  or  carried  over  in  the  soil 
and  that  our  main  casual  agency  is  in  the 
seed  planted. 

In  1938,  a  3-acre  test  plot  on  II.  B.  Coff 
man's  farm  at  Olathe,  and  a  similar  one  in 
1939,  on  Torrey  Brother's  farm  at  Olathe,  gave 
us  the  following  conclusions : 

1.  Seed  treatment  increased  stand  and  yield 
and  to  a  certain  extent  held  the  disease  in 
check. 

Thi'  following  seed  treatments  killed  germi- 
nation : 

Ceresan  1 1  ounce  to  1  gallon  water)  wet  dip. 

Cuprocide  "54"  as  dust. 

Semesan  Jr.  as  dust. 

Ceresan  lime  1-20  as  dust. 

The  following  seed  treatments  indicated  no 
improvement  over  no  treatment  : 

Sulfur  as  dust. 

Cuprocide  "54"  lime  1-50  as  dust. 

Lime  as  dust. 

Semesan   Bel  wet  dip  before  cutting. 

Semesan  Bel  dip  after  cutting  has  given 
very  good  results.  Acid  mercury  dip  both 
before  and  after  cutting  gave  favorable  results 
hut  not  as  good  as  the  Semesan  Bel.  Another 
treatment  of  dust  known  as  Shattueks  gave 
good  results  in  1939. 

2.  The  cutting  knife  is  a  serious  agency  of 
spreading  the   disease.      Yields   were  reduced 


Colorado  River  Film  Strip 
A  vailable 

A  film  strip,  standard  size,  with  lecture,  on 
the  subject  Conquest  of  the  Colorado,  is  now 
available  for  purchase  from  the  Bureau  at 
5  0  cents  a  copy.  Fifty-one  pictures  are  shown 
descriptive  of  the  treacherous  Colorado 
River,  the  building  of  Boulder,  Parker,  and 
Imperial  Dams,  and  of  the  Ail-American 
Canal.  Please  accompany  your  purchase 
request  with  check  or  money-order  for  50 
cents  made  payable  to  the  Bureau  of  Recla- 
mation, and  addressed  to  the  Commissioner, 
Bureau  of  Reclamation,  Department  of  the 
Interior,  Washington,  D.  C. 


over  50  percent  by  alternating  cutting  of  di9 
eased  and  good  tubers.  The  disease  may  bill 
spread  to  the  tilth  cut.  In  cutting  seed  stocB 
with  infected  tubers  sterilization  of  the  cutting 
knife  is  important. 

3.  Certified  seed  showed  increased  yields 
over  seed  plot  or  common  seed  stocks  am 
had  no  disease  in  it. 

4.  Our  tests  to  date  show  some  increase  ii 
spreading  disease  by  the  use  of  a  picke) 
planter.  This,  however,  has  not  been  as  seri' 
ous  as  might  be  expected. 

5.  At  temperatures  of  75°  to  S0°  the  dis- 
ease is  very  active.  Generally  at  tempera 
tures  of  less  than  50°  as  in  storage  cellars 
the  disease  is  inactive  or  dormant.  We  found 
that  warming  up  seed  at  70°  or  better  for  a 
week  or  10  days  and  then  sorting  the  seed 
and  eliminating  the  dormant  and  diseased 
tubers,   materially  increased  stand   and  yield 

Of  potatoes. 

6.  Overirrigation  causes  the  disease  to  de- 
velop more  rapidly. 

7.  To  date  our  tests  show  the  disease  spread 
only  through  the  seed  and  from  diseased  seed 
to  good  seed  by  cutting  and  planting.  We 
cannot  prove  that  insects  carry  the  w7ilt  from 
plant  to  plant  but  unsprayed  fields  generallj 
have  more  disease  than  fields  where  psyllid 
and  flea  beetle  are  controlled. 

It  has  been  difficult  to  get  farmers  generallj 
to  renew  their  seed  stock  with  certified  seed 
Bui  farmer  field  tours  of  our  various  test 
plots,  publicity  of  results,  talks  at  Potatc 
Grower's  meetings  and  other  information  tc 
farmers  has  resulted  in  general  control  of  the 
disease  and  not  a  carload  shipment  has  beer 
lost  during  the  past  2  years. 

hid n st rial  Development  on  the 
Carlsbad  Project 

A  GREAT  deal  of  interest  and  activity  is  re 
ported  in  the  oil  fields  north  and  east  of  th( 
<  iarlsbad  project.  Several  new  producers  hav( 
been  drilled.  The  extension  of  a  spur  rail 
road  from  Loving  to  the  Union  Potash  mine 
is  being  continued  with  a  force  of  17.~>  men 

Carlsbad  Improvements 

CONSTRUCTION  of  the  high  school  building 
on  the  Carlsbad  project  with  PWA  labor  was 
approximately  85  percent  completed  early  ir 
March.  A  municipal  program  consisting  oi 
the  construction  of  concrete  sidewalks  anc 
curbs  with  WI'A  labor  has  been  commenced 
and  considerable  progress  has  been  made.  & 
WPA  project  consisting  of  street  improve 
ments  is  also  under  way  at  this  time. 
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The  Project  of  Good  Venture 

A  Story  of  the  Adopted  Plan  for  Furnishing  Concrete  Aggregates  for  Shasta  Dam 

By  HARRY  S.  RIDDELL,  Assistant  Engineer 


IIA.I.  PIERSON  B.  READING,  a  pioneer 
lettler  of  the  West,  of  course  never  bad  heard 
|r  dreamed  of  Shasta  Dam  when  on  Febru 
fry  7,  1844,  he  wrote  from  Monterey,  then 
he  Mexican  capital  of  California,  to  his 
[rot  her  as  follows : 

"I  have  received  from  the  Government  a 
arge  tract  of  land  as  a  grant.  The  title  is 
.Mud  and  secures  the  land  to  me  forever, 
Hie  tract  is  in  length  five  leagues,  on  the 
lank  of  the  Sacramento  River,  and  one  league 
leep.  A  more  beautiful  land  1  never  saw." 
Naturally  no  one  could  foresee  that  a 
ulder-strewn  flat  at  a  bend  of  the  river  in 
he  northeast  corner  of  Major  Reading's  fam- 
us  26,632-acre  Rancho  San  Buenaventura  — 
he  Ranch  of  Good  Venture— would,  almost  a 
entury  later,  supply  the  aggregates  for  con- 
duction of  the  world's  second  largesl  con- 
rete  dam.  Today  bramble  bushes  and  scrub 
iak  are  being  removed  from  the  Hat  and  a 
mge  walking  dragline  is  stripping  the  over- 
mrden  in  preparation  for  one  of  the  largest 


gravel  processing  jobs  ever  undertaken.  The 
tract  is  to  furnish  7,600,000  tens  of  gravel  and 
2,800,000  tons  of  sand  for  the  manufacture 
of  concrete  for  Shasta  Dam,  major  feature  of 
the  Central  Valley  project.  The  aggregate 
contract  is  separate  from  the  general  con- 
struction contract  on  the  dam. 

Investigations  Begun 

The  aggregate  investigations,  begun  in  1936, 
covered  mere  than  50  gravel  beds  and  rock 
deposits  in  Shasta.  Tehama,  Siskiyou,  Butte, 
and  Glenn  Counties  of  California.  The  work 
involved  the  digging  of  about  450  exploratory 
pits,  taking  hundreds  of  drill  samples,  and 
testing  them  in  Bureau  of  Reclamation  labora- 
tories. The  area  is  in  that  part  of  California 
where  there  has  been  considerable  gold  min- 
ing, including  gravel  bed  dredging,  ever  since 
Major  Reading's  time.  The  United  States. 
having  acquired  the  gravel  rights  but   no  fee 

title    to   the   selected    deposit,    has    no    interest 


Section  of  aggregate  conveyor  under  construction,  showing  trough  rollers  in  place 

ready  for  belt 


in  the  fine  particles  of  gold  found  in  the 
gravel.  However,  the  property  owner  and 
aggregate  contractor  are  contemplating  the 
installation  of  gold  recovery  equipment  in 
connect  ion  with  the  gravel  processing. 

As  a  result  of  the  exhaustive  investigations, 
the  choice  was  narrowed  to  two  sources — the 
North  Kulras  trad  and  the  Hatch  tract — and 
bidders  were  asked  to  snhniit  offers  for  prep- 
aration of  aggregates  from  one  or  both  of  the 
alternative  deposits,  either  of  which  contains 
gravel  and  sand  in  adequate  quantity  and 
quality.  The  North  Knit-as  tract  is  located 
11'  miles  downstream  from  the  dam  site,  just 
east  of  Redding,  the  city  named  after  Major 
Reading  but  designated  Redding  by  a  map 
maker  who  couldn't  spell.  The  Hatch  tract 
is  located  on  the  Sacramento  River  28  miles 
downstream  from  the  dam  site  just  south  of 
Bloody  Island  which  marked  the  boundary 
.it'  the  old  Rancho  San  Buenaventura. 

Five  bids  were  received,  three  for  use  of  the 
North  Kulras  tract  and  two  for  use  of  the 
Hatch  tract.  The  lowest  was  that  of  the  Co- 
lumbia Construction  Co.,  inc.,  of  Oakland, 
asking  $4,413,520  for  preparation  of  10,400,000 
tons  of  aggregates  from  the  North  Kulras 
tract  in  the  original  Reading  grant.  The  unit 
price  of  the  bid  was  41.88  cents  a  ton.  A 
contract  was  awarded  to  Columbia  on  August 
1,  1939.  Washed  and  graded  aggregates  are 
to  be  furnished  in  live  sizes — one  of  sand  and 
four  of  gravel.  The  largest  gravel  will  be 
3-  to  6-inch,  the  next  1%-  to  3-inch,  then  %- 
to  1%-inch,  and  the  smallest:  3/iq-  to  %-inch. 

Installation    <>f   Conveyor   System 

Contemplating  delivery  of  the  aggregates  by 
railroad,  the  original  specifications  called  for 
construction  of  a  4-mile  spur  from  the  gravel 
deposit  to  a  proposed  interchange  yard  at 
Middle  ('reek  on  the  main  line  of  the  Southern 
Pacific-  north  of  Redding.  The  Columbia  Co. 
subsequently  proposed  as  an  alternative  the 
delivery  of  aggregates  direct  to  Pacific  Con- 
structors. Inc.,  the  general  contrs»^tor  at 
Shasta  Dam.  by  means  of  a  long  series  of  belt 
conveyors  from  the  gravel  deposit  at  Redding 
to  Pacific's  hoppers  at  Coram  just  downs!  ream 
from  the  dam  site.  Accordingly,  under  an 
agreement  reached  between  the  Bureau  of 
Reclamation,  the  Columbia  Co.,  and  Pacific 
Constructors,  change  orders  were  issued  in 
October  providing  for  construction  of  the  con- 
veyor system  by  Columbia  and  transportation 
of  the  aggregate  to  Coram. 

The  belt  system,  being  rushed  to  completion, 
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Aggregate  conveyor  between  Redding  and  Coram,  looking  down  long  flight  toward 

Sacramento  River 


Looking  out  of  recovery  tunnel  under  raw  storage  pile  toward  mill  building,  during 

first  test  run 


will  be  the  longest  ever  constructed.  Instet 
of  following  the  winding  canyon,  like  the  ra: 
road,  it  extends  over  the  hills  almost  on 
hee-line  from  Redding  to  Coram,  a  distal] 
of  0.6  miles,  in  26  nights,  crossing  the  Sacl 
niento  River  twice  and  passing  over  Unit< 
States  Highway  No.  99,  the  main  line  of  tl 
Southern  Pacific,  five  county  roads,  and  foi 
creeks.  The  right-of-way  was  obtained  1 
the  Bureau  of  Reclamation.  An  addition 
mile-long  belt  conveyor  is  being  built  by  Paca 
Constructors  to  transport  the  aggregate  fro 
the  Coram  hoppers  to  nearby  stock  piles  ai 
thence  to  the  concrete-mixing  plant  at  tl 
dam  site. 

Most  of  the  framework  for  the  conveyors 
of  wood  construction.  One  canyon  crossii 
requires  90-foot  steel  bents.  Each  flight  w 
be  operated  by  a  2O0-ho"rsepower  motor  exce; 
the  last  four.  These  are  located  on  the  ea 
slope  of  the  Sacramento  River  Canyon  on 
down  grade  as  steep  as  25  percent.  The 
tour  flights  will  be  equipped  with  motor  ge 
erators  which  can  utilize  the  kinetic  enerj 
of  the  loaded  belt  to  generate  power  to  he 
pull  tlic  aggregates  over  the  hill  on  precedffl 
llights.  The  conveyor  is  to  be  illuminated  1 
sodium  vapor  lamps  for  night  operation. 

A  contract  for  furnishing  16,000  trough  ai 
return  belt  idlers,  or  rollers,  was  awarded  1 
Columbia  to  the  Chain  Belt  Co.  of  Milwauke 
Wis.  About  18  miles  of  steel  tubing,  11  mil 
of  steel  shafting,  101/j  miles  of  angle  iro 
."i(».."< mi  malleable  castings  and  83,000  anl 
friction  roller  bearings  are  required  for  tl 
idlers.  A  contract  for  manufacture  of  mo 
than  20  miles  of  36-inch  6-ply  belting  wi 
awarded  the  Goodyear  Tire  &  Rubber  Co, 
Akron.  Ohio.  Almost  1,000,000  pounds  of  ru 
ber  and  more  than  1,000  bales  of  cotton  a 
required  for  the  belts  in  the  world  recoi 
conveyor. 

The  estimated  maximum  daily  aggrega 
requirement  at  Shasta  Dam  is  to  be  16,(8 
tons  of  gravel  and  6,000  tons  of  sand  wht 
concrete  placement  reaches  a  peak,  proton 
in  1942.  The  capacity  of  the  belt  system 
to  be  1,1(1(1  tons  of  material  an  hour  whi 
conveying  at  a  sp:vd  of  55(1  feet  a  miniit 
Blended  sand  and  the  different  sizes  of  grav 
will  he  transported,  one  type  at  a  time.  M 
terial  will  he  in  transit  on  the  conveyor  1  hoi 
and  40  minutes  from  Redding  to  Coram. 

Major  Reading's  journal  of  1S44  mention] 
that  grizzly  hears  were  so  numerous  th< 
made  well-worn  trails  through  the  tract.  Tl 
closest  thing  to  a  monster  on  the  trad  toil; 
is  Columbia's  gigantic  dragline  that  wall 
like  a  duck  on  crutches  and  reaches  out 
140-foot  boom  to  pick  up  11  tons  of  materi 
at  a  scoop.  This  8-yard  Monighan,  with  tl 
help  of  another  5-yard  Monighan  working  : 
a  stripper,  feeds  pit  material  into  a  ski 
mounted  vibrator  hopper  at  the  end  of  a  pa 
dulum  belt  conveyor  that  discharges  to  a  ra 
stock  pile  of  8,200  tons  live  storage  near  tl 
new  washing  and  screening  plant.  All  oversi: 
rock  is  put  through  a  jaw  crusher  to  redd 
it  to  a  maximum  of  <!  inches  in  raw  storag 
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The  r:i\v  stock  is  reclaimed  by  a  12-incli 
It  and  delivered  to  a  hank  of  four  screens 

ip   the   main   mill   building  where   the   ma- 

ia!  is  washed  by  water  sprays  and  all 
iivel  greater  than  :?io-ineh  is  scalped  off  and 
Livered  to  a  large  scrubbing  trommel.  The 
arse  gravel  leaving  the  trommel  goes  by 
-inch  belt  ti>  another  hank  of  classifying 
•eeiis  lor  grading  into  ?>-  to  6-inch,  I'/j-  to 
nch,  %-  to  1%-inch,  and  %(;-  to  %-inch  sizes, 
licb  in  nun  are  distributed  to  separate 
KJO-ton  stock  piles.     Any  of  these  sizes  cau 

reclaimed  and  returned  to  a  cone  crusher 
reduction  to  smaller  sizes  which  may  he 
flcient.     Some  of  the  pea  gravel,  :;|,;    to  :;s 

h  size,  leaving  the  trommel  can  he  sereeneu 
t  and  diverted  to  a  balance  stock  pile  foi 
bsequent  delivery  to  a  rod  mill  for  process- 
into    sand.      This    balance   slock    pile    also 

n   h'  built   up  of  material    from   the  cone 

usher. 

The   less    than     iVineb    residue    passing   the 

st  bank  of  screens  at  I  he  top  of  the  building 
processed    to    make    acceptable    sand,     n 

iws  by  gravity  to  a  slug  mill  for  differential 

hiding  required  by  I  he  specifications  to 
ninate  certain  deleterious  shale  and  lines 
the    sand.      The    product    of    the    slug    mill 

iws  to  a  20-foot  hydrosoparalor  which  elimi 

tes    a    portion    of    the    deleterious    waste    as 

■erflow.  The  underflow  from  the  hydro 
parator  goes  to  a  rake  classifier.     The  rakes 

this  classifier  remove  the  coarse  sand.  The 
erflow  goes  to  two  successive  rake  classifiers 
Inch  remove  intermediate  and  line  sand  re 
ectively.  The  overflow  of  the  third  classi- 
r  is  silt  and  is  wasted.  The  manufactured 
ml  produced  by  the  rod  mill  Mows  to  a 
taller  hydroseparator  which  washes  out  the 
te  dust  and  delivers  the  underflow  to  the 
me  three  rake  classifiers  for  separation  into 
arse,  intermediate,  and  fine  sand. 
The  three  sizes  of  processed  sand  are  stored 

separate  2,250-ton  piles  and  subsequently 
claimed  and  combined  in  the  required  pro- 
irtions  by  weight-controlled  feeders  which 
sue  to  a  30-inch  belt  discharging  to  the  main 
ended  sand  stock  pile  of  30,000  tons  live 
orage.  The  largest  size  sand  can  he  re- 
irned  from  its  separate  pile  to  the  rod  mill 
■r  further  reduction  if  necessary. 
Classified  gravels  and  blended  sand  are  re- 
aimed  from  the  main  stock  piles  as  needed 
'  belts  which  pass  over  automatic  scales  and 
ien  discharge  on  the  Redding-Coram  con- 
'yor  which  leads  fnnn  the  aggregate  plant 
jross  the  river  and  over  the  hills  toward 
ie  dam  site. 

"Work  on  the  gravel  plant  was  started  in 
Ligust  with  the  building  of  wood-frame  and 
mcrete  reclaim  tunnels  to  underlie  all  stock 
les.  The  elevated  conveyors  discharging  to 
ock  piles  are  supported  on  sleel  towers, 
lie  six-story  mill  building  is  of  steel-frame 
instruction.  Machinery  was  installed  and 
ie  fir^t  trial  runs  made  in  December.  Proc- 
■sing  of  aggregate  began  in  January  and 
liveries  to  Coram  are  scheduled  to  start  this 
•ring. 


Closeup  of  overhead  conveyors  which  will  feed  processed  sand  to  stock  piles  over- 
lying sand  recovery  tunnel 


Aggregate    processing    plant,    showing    overhead    conveyors,    mill    building,    and 

recovery  tunnels 
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Closeup  of  the  six-story  washing  and  screening  mill,  with  sand  and  gravel  conveyors 

in  foreground 


An  estimated  requirement  of  5,800,000  bar- 
rels of  cement  for  Shasta  Dam  is  to  be  fur- 
nished under  a  contract  held  by  The  Penna- 
nente  Corporation  which  has  constructed  a 
large  manufacturing  plant  west  of  San  Jose,' 
Calif.  The  cement  plant  now  is  in  operation 
ami  also  is  scheduled  to  begin  deliveries  to 
Coram  this  spring.  The  first  concrete  is  ex- 
pelled to  be  placed  in  the  base  of  Shasta  Dam 
as  soon  as  the  seasonal  high  water  of  the 
Sacramento  River  subsides.  The  ultimate  use 
of  aggregates  from  the  old  "Ranch  of  Goodq 
Venture*'  will  be  in  the  major  structure  of  a 
multiple-purpose  reclamation  project  which! 
might  aptly  be  described  as  the  "Project  of 
Good  Venture." 

Belle  Fourche  Power 

INTEREST  in  rural  electrification  on  the  Belle 
Fourche  project  is  increasing,  and  plans  now 
being  formulated  will  mean  power  eventually 
for  the  greater  portion  of  the  project,  as  well 
as  the  irrigated  areas  south  of  Belle  Fourche. 

Yakima  Sugar  Beets 

A  TOTAL  of  220,000  tons  of  sugar  beets  were 
processed  at  the  Toppenish  factory  of  the 
Utah-Idaho  Sugar  Co.,  Yakima  project,  dur- 
ing the  season's  run  completed  early  in  Feb-i 
ruary.  Returns  to  the  growers,  including 
benefit  payments,  are  estimated  at  $2,2S2,6o|l 


NOTES   FOR   CONTRACTORS 


Low  bidder 

Specifica- 

Project 

Bids 
opened 

Work  of  material 

Bid 

Terms 

Contract 

tion  No. 

awarded 

Name 

Address 

1940 

1940 

1328  D 

Boulder  Canyon,  Ariz.- 
Nev. 

Feb.   20 

14:?  type  A  anchor-jack  assemblies 
and  173  type  B  anchor-jack  assem- 
blies for  13-foot  diameter  penstocks 
at  Boulder  Dam. 

Arthur  J.   O'Leary  &   Son 
Co. 

( Chicago,  111- ..- 

$6, 590.  00 

Discount  \i  percent...  ... 

Feb.  2? 

1330   D 

Central  Valley,  Calif.... 

Feb.  20 

Fabricated  pipe,  till  ings,  and  appur- 
tenances for  bypass  and  air-inlet 
piping  for  main  unit  penstocks  at 
Shasta  1  lam. 

Provo  Foundry  &  Machine 
Co. 

Provo,  Utah 

23, 850. 00 

F.o.b.  Coram,  Calif.,  dis- 
count 1  percent. 

Mar.   i 

B  38,  141- A 

Columbia  Basin,  Wash 

Feb.   20 
1939 

Steel  reinforcement  bars   (2,100,000 

pounds). 

48, 300. 00 

Discount  H  percent  on  47 
cents  less. 

Mai.    1 

878 

Boulder  Canyo.i,  Ari?.- 

Nov.  16 

Main  and  auxiliary  control  equip- 

Wesf.inghouse    Electric    & 

Denver,  Colo 

i  54,221.00 

F.o.b   Boulder  City 

Mar.  18 

Ncv. 

1940 

ment,     automatic     oscillographs, 
batters  disti  ibul  ion  sn  itchboard, 
auxiliary    power    control    equip- 
ment and  aii  circuit  breakers. 

.Manufacturing  Co. 

'■  21,124.00 

do 

Do. 

88! 

Yakima-Roza,  Wash 

Jan.    20 

I  arthwork,  canal  lining  and  struc- 
tures,    stations     714+85     to     724, 
Yakima  Ridge  Canal.  Wasteway 
No.  'J,  si  at  ions"  to  57  and  Yakima 
River  dike. 

J.  A.  Tertelinc  &  Sons 

Boise,  Idaho 

98,870.00 

1335   I) 

Provo  River,  Utah...  .. 

.Mar.  11 

Two  5-  by  6-foot  high  pressure  sates 
lor  outlet  works  at    Deer  Crei  k 

Joshua  Hendy  Iron  Works. . 

-hi  Francisco,  Calif- 

17,657.00 

Mar.  IE 

Dam. 

1336   D 

Colorado-Big    Thomp- 
son, Colo. 

Mar.  11 

Weather  strippins   residences   and 
duplet  cottages  at  Shadow  Moun- 
tain ( 'amp. 

Ideal  Metal  Weather  Strip  l  Boulder.  Cclo 

Co. 

362.  60 

Do. 

'  Schedule  1. 


schedule  3. 


{  114  /         The  Reclamation  Era,  April  1940 


Improvements  to  Belle  Fourche  Dam 


THE  Belle  Fourche  Dam  was  one  of  the  early 
major  structures  designed  and  built  by  the 
Reclamation  Bureau.  At  the  time  of  its  com- 
pletion in  1911  this  was  the  largest  earth  dam 
in  the  world— 122  feet  high,  6,262  feet  long, 
and  containing  1,600,000  cubic  yards. 

Located  on  Owl  Creek,  15  miles  northeast 
of  the  city  of  Belle  Fourche  and  25  miles 
north  of  the  Black  Hills,  the  dam  forms  a 
reservoir  with  a  capacity  of  107,000  acre-feet 
live  storage,  97-foot  depth,  and  covers  8,000 
acres.  Water  surface  elevation  varies  from 
2,975  at  spillway  level  to  2.027,  lowest  out  lei 
sill,  leaving  a  dead  storage  depth  of  40  feet. 
Water  is  obtained  principally  from  the  Belle 
Fourche  River  by  diverting  this  stream  into 
a  supply  canal  7  miles  long,  which  cuts 
through  the  divide  and  empties  into  the  Owl 
Creek  Basin. 

The  dam  has  a  19-fool  crest  width  at  ele- 
vation 2,990.  The  upstream  face  slopes  down 
to  the  highwater  level  a!  1%  to  1:  then  2  to  1 
to  a  toe  wall  at  elevation  2,920;  and  below 
this  5  to  1  to  the  creek  bottom.  The  down- 
stream face  is  on  a  1.655:1  slope  from  the 
crest  to  elevation  2,900;  then  on  a  2:1  slope 
to  the  creek  bed.  The  2:  1  slope  is  broken  at 
elevations  2,960  and  2,930  by  bei  ms  8  feet  wide 
containing  gutters  for  draining  storm  water 
from  the  slope.  The  dam  is  built  of  a  ma- 
terial predominating  in  clay  rolled  in  6-inch 


layers,  each  of  which  was  carefully  sprinkled. 
The  water  side  is  faced  with  concrete  blocks, 
size  5x6%  feet.  8  inches  thick,  precast  at  a 
gravel  pit  <i  miles  south  and  hauled  to  the 
site  by  a  narrow  gage  railroad. 


Placing  rock 


Two  conduits  through  the  dam  provide  for 
outlet  of  wafer  into  the  North  and  South 
Canals.  The  flow  is  controlled  by  balanced 
valves  placed  at  the  upper  end.  and  these  ate 
regulated  from  control  houses  at  the  outlet 
end  of  each  conduit.  Five  hundred  miles  of 
distributing  canals  serve  61,000  acres  of  irri- 
gable land,  of  which  about  two-thirds  is  being 
irrigated. 


A  spillway  at  the  north  end  is  15  feel  below 
the  darn  crest  and  consists  of  a  semicircular 
weir  :;14  feet  long  to  take  care  of  heavy  rains 
on  the  Owl  ('reck  watershed  of  about  200 
square  miles.  The  last  How  over  the  spill- 
way was  in  May  1020,  when  a  wet  spell  and 
full  reservoir  resulted  in  21,000  acre-feet  excess 
accumulation  and  spillway  operated  13  days, 
the   maximum   head   reaching  1.0  feet. 

For  the  20-year  period  ending  in  1930  the 
Belle  Fourche  River  flowed  an  average  of 
338,000  acre-feet  per  year,  or  about  twice  the 
quantity  needed  annually  for  irrigation,  reach- 
ing a  maximum  of  571,000  acre-feet  in  1929. 
For  the  next  '.I  years  I  lie  average  went  down 
to  108,000  acre  feet  and  an  all-time  minimum 
of  68,385  acre-feet  was  recorded  for  1039. 
During  the  twenties  the  least  carry-over,  mi 
October  1.  was  68,000  acre  feel  except  when 
the  reservoir  was  drained  in  1928  for  me- 
chanical  repairs   to   the   valves. 

Storage  deficiency  created  new  problems 
not  only  in  irrigation,  but  also  in  connection 
with  reservoir  draw-down  and  hydrostatic 
pressure  within  the  dam.  In  1031,  the  first 
year  of  shortage,  the  wafer  surface  was  low- 
ered 27  feet  in  0(1  days,  and  on  August  2  the 
upstream  face  of  the  dam  slumped  oxer  a 
distance  of  00(1  feet,  extending  up  to  elevation 
2.U02.  Repairs  required  placing  63,000  cubic 
yards  of  earth  and  grave]  fill,  relaying  1,492 


PLAN       AT      SOUTH      CONDUIT 


BELLE     FOURCHE     DAM 
EMBANKMENT    at    UPSTREAM     TOE 
GENERAL     PLAN    *NO    SECTIONS 


■  1   1-D-H.a' 
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South  crib  and  rock  riprap 


blocks  ;iiid  placing  280  cubic  yards  of  concrete 
-•it  a  cost  of  $46,781. 

Improvement  of  Dam  Stability 

Subsequently  piezometer  tubes  were  in- 
stalled on  the  upstream  side  of  the  dam  with 
lips  at  various  elevations  from  2,920  to  2,950 
for  the  purpose  of  providing  data  for  study 
of  internal  pressure.  Since  water  shortage 
continued  from  year  to  year,  and  the  limited 
supply  was  urgently  needed  for  crops  during 


the  heal  of  summer,  arrangements  were  made 
for  improving  dam  stability  so  that  all  risk 
connected  with  rapid  draw-down  might  be 
removed. 

The  plans  called  for  a  reinforcement  fill 
that  in  effect  would  change  the  slope  on  the 
water  side  below  elevation  2,950  to  3%  to  1. 
Time  was  a  controlling  feature  in  the  under- 
taking since  the  situation  as  to  water  supply 
demanded  that  little  or  no  run-off  be  permitted 
to  escape  down  the  river.  For  the  year  1939 
storage  reached  a  maximum  of  64,500  acre-feet 


early  in  May.  and  it  became  evident  that  the  ■ 
reservoir  would  be  empty  in  September,  pre- 
senting an  opportune  time  for  carrying  on  the 
work  during  the  fall  months. 

The  nearest   gravel  was  5  miles  from   the 
dam   and  suitable  rock  was  available  in   the 
Black  Hills.  28  to  40  miles  away.    It  was  there- 
fore  considered   economical    to   use   the  localM 
clay  earth  for  the  body  of  the  till  and  to  pro- 
vide drainage  from  the  dam  through  a  3-footw 
gravel  base   and   a    12-inch   gravel   lining    on 
sides  and   lop.     Rock  riprap  24  inches  thick, 
dumped    with    minimum   of   hand   placement, 
was  to  protect  the  new  fill  against  wave  aclj 
tion,  taking  the  place  of  the  concrete  slabs* 
which  were  not  disturbed  on  the  original  dam  . 
section.     Weep   holes,   however,   were   drilled •! 
on  5-foot  center-  through  the  concrete  to  give 
drainage  from   within   the  dam  embankment.i. 

Bids   were   opened   on    September  (i   under' 
Specifications  No.  S73  calling  for  58,000  cubic  o 
yards  earth  fill.  72.000  cubic  yards  of  gravel* 
21,000  cubic   yards   rock    riprap   and   drilling  c 
6,100  linear  feet  of  weep  holes.     The  North- 
western    Engineering    Co.,     of     Rapid     City, 
S.  Dak.,  was  the  low  bidder  at  $119,930.     Pro- 
cedure was  expedited  and  the  contractor  com-L 
menced     drilling    operations     September    30,h| 
gravel  hauling  began  October  9,  rock  hauling 
got  under  way  October  13,  and  placing  of  earth  n 
fill    commenced    October   23.     The   entire   job  li 
was  completed  December  17,  well  within  the  t 
time  allowed.     The  contract  called  for  a  low  v 
water  level  of  2.925,  which  was  reached  early  y 
in  October,  and  with  irrigation  in  progress  it  I 
was  possible  to  bring  the  reservoir  down  ton 
2.924.0    by    October    20.     Holes    were    opened  1 
through  the  crib  walls  to  lower  the  water  3  1 
feet  below  the  normal  empty  level. 

The  fill  was  rolled  in  6-inch  layers  as   re- 
quired by  the  specifications,  and  moisture  cou-i- 
I Continued  on   page  123) 


SCALE       OF     FECI 


BELLE    FOURCHE     STORAGE    DAM 
TYPICAL    SECTION 
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An  irrigated  farm 


Farm  and  Home  Opportunities 

[See  Note  at  close  of  listings,  next  page] 

Shoshone  Project,  Wyoming  Shoshone  Project,  Wyoming — Continued 


Description 


Price  and  owner 


45.13  irrigable  acres.  Farm  unit 
K,  lot  70,  T.  55  N.,  R.  98  W.,  6tli 
P.  M.,  Wyoming;  1J4  miles  east  of 
Powell,  Wyo.;  31.13  acres  class  4; 
14  acres  class  5. 


55.50  irrigable  acres.  Farm  unit 
[  of  lot  56,  T.  55  N.,  R.  99  W.,  6th 
P.  M.,  Wyoming;  2  miles  southeast 
)f  Powell,  Wyo.;  52.50  acres  class  3; 
3  acres  class  5. 

79.25  irrigable  acres.  Farm  units 
r  and  K,  lot  41,  T.  56  N.,  R.  98  W., 
5th  P  M.,  Wyoming;  4  miles  north- 
sast  of  Powell,  Wyo.;  all  class  1 
land. 

66.75  irrigable  acres.    Farm  unit 

i,  lot  41,  T.  56  N.,  R.  98  W.,  6th 

_?.  M.,  Wyoming;  5  miles  northeast 

pf  Powell,  Wyo.;  64.75  acres  class  3; 

J2  acres  class  5. 

j  73.59  irrigable  acres.  Farm  unit 
)C,  lot  40,  T.  55  N„  R.  99  W.,  6th 
IP.  M.,  Wyoming;  i\i  miles  north- 
jkvest  of  Powell,  Wyo.;  53.59  acres 
class  3;  20  acres  class  5. 


33  irrigable  acres.  Farm  unit  E, 
foot  62,  T.  55  N.,  R.  100  W.,  6th 
■P.  M.,  Wyoming;  1  mile  southwest 
'■ft  Ralston,  Wyo.;  all  class  2  land. 

I  43.68  irrigable  acres.  Farm  unit 
(G,  lot  63,  T.  55  N.,  R.  100  W.,  6th 
(P.  M.,  Wyoming;  1J4  miles  south- 
west of  Ralston,  Wyo.;  all  class  3 
land. 

65.47  irrigable  acres.  Farm  unit 
P,  lots  62  and  63,  T.  55  N.,  R.  100 
W.,  6th  P.  M.,  Wyoming;  1  mile 
southwest  of  Ralston,  Wyo.;  all 
class  3  land. 


$6,000;  cash  $3,000,  balance 
over  long  period  at  5%. 
Mrs.  B.  A.  Baxter,  Powell, 
Wyo. 


$2,500;  cash  $1,000,  bal- 
ance on  terms  at  6%.  E.  L. 
Brown,  Powell,  Wyo. 


$8,000;  cash,  or  part  cash 
and  balance  on  terms. 
George  Burke,  Powell, 
Wyo. 

$4,000;  $1,500  mortgage 
held  by  Federal  Land 
Bank  which  runs  for  about 
10  years;  balance  cash. 
Zach  Carter,  Powell,  Wyo. 

$3,300;  cash,  $1,500  bal- 
ance in  5  years  at  5%.  W. 
A.  &  Bertha  Cunningham, 
Powell,  Wyo. 


$3,300;  reasonable  terms. 
J.  H.  Dunton,  Ralston, 
Wyo. 


$4,300;  reasonable  terms. 
J.  H.  Dunton,  Ralston, 
Wyo. 


$5,000;  reasonable  terms. 
J.  H.  Dunton,  Ralston, 
Wyo. 


Remarks 


Description 


5-room  house  with  bath, 
kitchenette  and  milk  room; 
hot  and  cold  water  in 
house;  power  line  within  1 
mile  of  farm;  fenced  and 
cross-fenced  for  sheep;  good 
hen  house,  brooder  houses, 
and  sheep  sheds. 

2-room  frame  house.small 
cellar,  chicken  house  and 
shed;  water  at  house;  elec- 
tricity available  at  farm. 


5-room  house,  barn, 
chicken  house,  garage,  gran- 
ary and  fences;  electricity 
available  on  farm. 


6-room  house,  granary, 
garage,  chicken  houses 
log  barn,  and  fences;  elec- 
tricity available  at  farm. 


6-room  house,  wired  for 
electricity;  hen  house  lor 
200  hens;  good  brooder 
house,  2-car  garage,  small 
barn  and  granary,  large 
cow  shed;  most  of  farm 
is  fenced  with  woven  wire; 
good  stock  water  well. 

Electricity  available  at 
the  farm. 


Necessary  buildings,  etc.; 
electricity  available  at 
farm. 


Well  improved;  electric- 
ity available  at  farm. 


75.50  irrigable  acres.  Farm  unit 
F,  lot  44,  T.  50  N.,  It.  99  W„  6th 
I'.  M.,  Wyoming;  4  miles  northeast 
of  Powell,  Wyo.;  00.50  acres  class  2; 
15  acres  class  5. 

75.98  irrigable  acres.  Farm  unit 
C,  lot  38,  T.  56.  N.  R.  99  W.,  6th 
P.  M.,  Wyoming;  3  miles  north  of 
Powell,  Wyo.;  66.93  acres  class  2; 
9  acres  class  5. 


77  irrigable  acres.  Farm  unit  B, 
lot  77,  T.  55 N.,  R.  99  W.,  6th  P.  M., 
Wyoming;  3H  miles  west  of  Powell, 
Wyo.;  47  acres  class  2;  30  acres 
class  .5. 


70.90  irrigable  acres.  Farm  unit. 
H,  lot  40,  T.  50  N.,  R.  99  W.,  6th 
P.  M.,  Wyoming;  3!  ■_■  miles  north- 
west of  Powell,  Wyo.;  62.96  acres 
class  2;  8  acres  class  5. 

74  irrigable  acres.  Farm  unit  G, 
lot 83,  T.55N.,  R. 99  W., 6th  P.M., 

Wyoming;  l?i  miles  northwest  of 
Powell,  Wyo.;  4-1  acres  class  2;  30 
acres  class  5. 

80.12  irrigable  acres.  Farm  units 
A  and  B,  lot  76.  T.  55  N.,  R.  99  W., 
6th  P.  M.,  Wyoming;  H:  miles 
northwest  of  Powell,  Wyo.;  all 
class  1  land. 


79.55  irrigable  acres.  Farm  unit 
.T,  lot  57,  T.  55  N.,  R.  99  W.,  6th 
1'.  M.,  Wyoming;  15i  miles  south 
of  Powell,  Wyo.;  78.55  acres  class  3; 
1  acre  class  5. 


Price  and  owner 


$10,000;  part  cash,  bal- 
ance on  terms.  Mrs.  Guy 
Dwinell,  Powell,  Wyo. 


$6,500;  very  liberal  terms 
and  low  rate  of  interest. 
Mrs.  Anna  P.  Glasgow, 
Powell,  Wyo. 


$S,700;  liberal  terms  and 
low  rate  of  interest.  Mrs. 
Anna  P.  Glasgow,  Powell, 
Wyo. 


$8,<JU0;  cash  $6,500;  bal- 
ance on  long  term  loan.  T. 
M.  Johnston,  Route  3,  Pow 
ell,  Wyo. 


$3,000;  H  cash,  balance 
on  easy  terms.  Joe  11c- 
Pherson,  Powell,  Wyo. 


$6,000  for  farm  unit  A; 
$4,500  for  farm  unit  B. 
Terms,  cash;  JohnNeilsen, 
Powell,  Wyo. 


$6,500;     cash.     W.      W. 
Phillips,  Powell,  Wyo. 


Remarks 


5-room  house,  garage, 
barn,  granary  and  chicken 
house;  electricity  on  farm. 


Small  house  and  well- 
built  straw  shed:  woven 
wire  fence;  school  bus  and 
mail  routes  pass  the  farm; 
electricity  is  available; 
farm  within  'A  mile  of  oil 
road  to  Powell;  seeded  to 
sweet  clover. 

5-room  house,  good  stor- 
age cellar,  water  in  kitchen, 
good  cistern  and  well,  cow 
barn  and  sheep  shed,  good 
poultry  house  and  large 
granary;  orchard  and  lawn 
on  school  bus  and  mail 
route;  electricity  available 
at  farm. 

6-room  house,  good  cor- 
rals and  out  buildings,  good 
w  ell,  woven  wire  sheep 
fence  and  cross  fence;  elec- 
tricity available  at  farm. 

Fair  house,  few  outbuild- 
ings. 


House,  2  garages,  barn 
granary  and  chicken  house 
on  farm  unit  A,  fenced: 
buildings  wired  for  electric- 
ity; no  improvements  on 
farm  unit  B  except  fences. 

Good  5-room  house, 
modern  except  heat;  fenced; 
electricity  available  at 
farm. 
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Shoshone  Project,  Wyoming — Continued 


Description 


73.50  irrigable  acres.  Farm  unit 
A,  lot  39,  T.  56  N.,  R.  99  W.,  6th 
P.  M.,  Wyoming;  2  miles  north  of 
Powell,  Wyo.;  67.50  acres  class  2;  6 
acres  class  5. 


69  irrigable  acres.  Farm  unit  E, 
lot  38,  T.  56  N.,  K.  99  W.,  6th  P.  M.( 
Wyoming;  m  miles  north  of 
Powell,  Wyo.;  all  class  2  land. 

77.40  irrigable  acres.  Farm  unit 
D,  lot  38,  T.  56  N.,  R.  99  W.,  6th 
P.  M.,  Wyoming;  2  miles  north  of 
Powell,  Wyo.;  68.40  acres  class  2; 
9  acres  class  5. 

39.78  irrigable  acres.  Farm  unit 
B,  lot  63,  T.  55  N.,  R.  99  W.,  6th 
P.  M.,  Wyoming;  \i  mile  west  of 
Powell,  Wyo.;  all  class  1  land. 


39.78  irrigable  acres.  Farm  unit 
L,  lot  63,  T.  55  N.,  R.  99  W.,  6th 
P.  M.,  Wyoming;  Yt  mile  south  of 
Powell,  Wyo.;  all  class  1  land. 

79.92  irrigable  acres.  Farm  unit 
L.  lot  49,  T.  55  N.,  R.  99  W.,  6th 
P.  M.,  Wyoming;  4  miles  south- 
east of  Powell,  Wyo.;  34.92  acres 
class  3;  45  acres  class  5. 


Price  and  owner 


$6,000;  half  cash,  balance 
on  terms;  Federal  loan 
which  can  probably  be 
transferred  to  new  owner. 
F.  W.  Remington,  Powell, 
Wyo. 

$3,500;  half  cash,  balance 
on  terms.  F.  W.  Reming- 
ton, Powell,  Wyo. 


$4,000;  half  cash,  balance 
on  terms.  F.  W.  Reming- 
ton, Powell,  Wyo. 


Price  open;  reasonable 
down  payment,  balance  on 
long  time  terms  at  6%. 
Frank  Thornburgh,  1534 
Elm  Ave.,  Long  Beach, 
Calif. 

$8,000;  3A  cash,  balance  on 
terms.  Mrs.  Nettie  L. 
Watts,  Powell,  Wyo. 


$6,000;  %  cash,  balance 
on  terms.  Mrs.  Nettie  L. 
Watts,  Powell,  Wyo. 


Remarks 


Good  house,  granary  and 
barn;  farm  well  fenced; 
electricity  available  at 
farm. 


Small  house,  good  gran- 
ary, well  fenced;  electricity 
available  at  farm. 


Good  house,  good  gran- 
ary, and  good  barn;  farm  is 
well  irnced. 


Wei!  developed  farm. 


6-room  house  with  bath, 
electric  lights  and  city 
water;  good  garage,  gran- 
ary, barns,  and  cow  shed. 

3-room  house,  barn,  gran- 
ary, potato  cellar,  large 
shed,  chicken  house,  and 
good  well. 


North  Platte  Project,  Nebraska-Wyoming 


160  acres,  sees.  13  and  14-23-63. 
Class  A  land,  69  acres  irrigable;  240 
acres  adjoining  of  good  farm  land  or 
pasture;  \i  mile  off  oiled  road,  15 
miles  from  Torrington.  Joins  town 
of  Veteran  on  south  and  east. 

116  acres  irrigable.   Sees.  36-26-64. 


160  acres,  sees.  6  and  7-22-61,  122 
acres  irrigable;  111  acres.  Class  4, 
and  balance  class  5;  7>Yi  miles  east 
and  1  mile  south  of  town  of  Yoder, 
Wyo. 


$12,000  cash.  Goshen  Ir- 
rigation District,  Torring- 
ton, Wyo. 


$2,200  cash.  Goshen  Ir- 
rigation District,  Torring- 
ton, Wyo. 

$3,000;  $2,200  cash;  $800 
terms.  Goshen  Irrigation 
District,  Torrington,  Wyo. 


All  fenced  and  cross 
fenced;  2  sets  improve- 
ments; 2  good  wells  and 
windmills;  lake  and  2 
groves  trees. 

Lease  on  State  land. 


Fenced;  small  sod  house, 
large  barn,  spud  cellar, 
spring  for  well  near  house: 
Horse  Creek  runs  through 
corner  of  place,  about  H 
mile,  never  dry;  about  50 
acres  crop,  balance  pasture. 


Salt  River  Project,  Arizona 


160  acres,  5  miles  from  Phoenix  on 
paved  road. 


37.25  acres,  4  miles  from  Phoenix. 


130  acres,  part  in  alfalfa. 


40  acres,  4  miles  from  Chandler 
on  paved  road. 


$14,000;  Federal  Land 
Bank  of  Berkeley,  15th  and 
Clay  Sts.,  Oakland,  Calif. 

$8,500;  Federal  Land 
Bank  of  Berkeley,  15th  and 
Clay  Sts.,  Oakland,  Calif. 

$16,000;  Federal  Land 
Bank  of  Berkeley,  15th  and 
Clay  Sts.,  Oakland,  Calif. 


$5,000;  Federal  Land 
Bank  of  Berkeley,  15th  and 
Clay  Sts.,  Oakland,  Calif. 


Brick  dwelling  18  x  30; 
dairy  barn  44  x  108;  hay 
barn  32  x  104;  shed. 

Dwelling  30  x  40;  milk- 
house  16  x  21;  barn  45  x  112; 
2  sheds  and  garage. 

Dwelling,  with  2  porches, 
20  x  36;  adobe  bunkhouse; 
corrugated -iron  shed, 
36  x  60;  other  buildings; 
telephone;  electricity;  run- 
ning water;  shade  trees. 

5-room  dwelling;  bunk- 
house;  poultry  house;  shade 
trees;  family  vineyard. 


Neulands  Project,  Nevada 


150  acres,  6  miles  from  Fallon;  72 
acres  in  alfalfa. 


$8,000;  Federal  Land 
Bank  of  Berkeley,  15th  and 
Clay  Sts.,  Oakland,  Calif. 


5-room  dwelling;  dairy 
house;  cow  barn;  granary; 
garage;  shop;  storage  shed; 
poultry  house  20  x  100; 
shade  trees;  telephone; 
electricity. 


Orland  Project,  California 

Description 

Price  and  owner 

Remarks 

40  acres,  2  miles  from  Orland. 
40  acres,  4  miles  from  Orland. 

$3,000;     Federal     Land 
Bank  of  Berkeley,  15th  and 
Clay  Sts.,  Oakland,  Calif. 

$3,000;     Federal     Land 
Bank  of  Berkeley,  15th  and 
Clay  Sts.,  Oakland,  Calif. 

Leveled. 

Half  leveled  and  planted! 
to  alfalfa. 

Buffalo  Rapids  Project,  Montana 

158  acres;  86  acres  irrigated. 
131  acres;  99  acres  irrigated. 
160  acres;  109  acres  irrigated. 

160  acres;  55  acres  irrigated. 
160  acres;  113  acres  irrigated. 
792  acres;  424  acres  irrigated. 
317  acres;  286  acres  irrigated. 
3,153  acres;  1,995  acres  irrigated. 

801  acres;  426  acres  irrigated. 
640  acres;  408  acres  irrigated. 

301  acres;  139  acres  irrigated. 

$1,000;  Yi  down.    F.  G. 
Bresko,  Pasco,  Wash. 

$700    rash.    John    L. 
Breum,  Fallon,  Mont. 

$2,545,   Yi  down.     Mrs. 
Maria    Brost,     Glendive, 
Mont. 

$1,030  cash.     Anton  Ed- 
munds, LaCrosse,  Wis. 

$1,600    cash.    Peter 
Evans,  Glendive,  Mont. 

$14,000    cash.     Lars     E. 
Kalberg,  Glendive,  Mont. 

$5,546,  terms.    L.  R.  Kin- 
sey,  Glendive,  Mont. 

Northern    Pacific    Ry. 
Co.,  J.  J.  Trzcinski,  chief 
land  examiner,  Miles  City, 
Mont. 

$7,743,      terms.     J.      N. 
Rock,   Glendive,   Mont. 

$12,000,    V6    down.    Au- 
gust     Schaal,      Glendive, 
Mont. 

$2,100,  \i  down.    Estella 
Searer,  Glendive,  Mont. 

Tucumcari  Project,  New  Mexico 


2,016.8  acres. 


680  acres,  west  S.  P.  R.  R.  114 
miles  north  Tucumcari,  N.  Mex., 
approximately  }4  arable. 


155  acres,  northwest  of  Tucum- 
cari, N.  Mex.,  adjoining  city  limits. 


280  acres,  11  miles  southeast  Tu- 
cumcari, N.  Mex.;  approximately 
M  arable. 

160  acres,  SE.  M,  sec.  8,  T.  11,  R. 
30;  approximately  68.5  acres  irriga- 
ble. 2Yi  miles  northwest  of  Tu- 
cumcari, N.  Mex. 


160    acres,    10    miles    southeast 
Tucumcari,  N.  Mex. 


NHNWK  sec.  26,  T.  11  N..5.R. 
31  E. 


1,125.6   acres    in    40-acre    tracts 
except  1  lot  of  5.6.acres. 


$26,987.30,  cash.  Contact 
Engineer,  Tucumcari  Proj- 
ect, Tucumcari,  N.  Mex. 


$6,800,  }  i  down;  balance 
yearly  payments.  Edward 
S.  Breen,  Tucumcari,  N. 
Mex. 

$3,416.60;  M  cash,  balance 
monthly  or  vearly.  T.  S. 
Chappell,  619  S.  2d  St., 
Tucumcari,  N.  Mex. 


$1,742.30    cash.      Lewis 
Loy,  Tucumcari,  N.  Mex. 


Year  1940,  $2,500;  $1,000 
cash,  $500  per  year  at  5%. 
Year  1941,  $3,000;  $1,000 
cash,  $500  per  year  at  5%. 
Contact  Engineer,  Tucum- 
cari Project,  Tucumcari, 
N.  Mex. 

$1,544.80;  M  down,  bal- 
ance terms.  Julie  A. 
Dykes,  Tucumcari,  N. 
Mex. 

$10'per  acre;  33}-s%  down; 
balance  in  2  annual  pay- 
ments. W.  R.  Crump, 
Tucumcari,  N.  Mex. 

$7,000  for  entire  area 
within  project,  cash.  Guy 
Elliott,  Tucumcari,  N. 
Mex. 


Land  to  be  sold  in  tracts 
of  160  acres  to  1  person  or 
320  acres  to  husband  and 
wife. 


Price  includes  $262.50  for 
improvements;  according 
to  Government  appraisal 
a  large  portion  of  tract  is 
arable. 


Desirable  for  poultry, 
dairying  and  stock  raising; 
price  subject  to  change 
Jan.  1,  1942. 


Very    large    portion 
arable. 


Note.— This  is  a  continued  feature  from  the  March  issue,  and,  as  therein  stated,  the  facts 
presented  are  subject  to  verification,  as  the  Bureau  of  Reclamation  cannot  undertake  this  task, 
and  cannot  In-  responsible  for  the  accuracy  of  representations  made.    Interested  persons  should 


communicate  direct  in  accordance  with  the  information  contained  in  the  listings.    Listings 
should  be  cleared  through  project  offices  shown  on  the  inside  of  the  back  cover  page. 
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School  Facilities  and  Instruction  at  Green 

Mountain  Dam 


THE  United  States  Government,  watchful 
over  the  welfare  of  employees  through  the  edu- 
cational advancement  of  their  children,  pro- 
vided in  the  specifications  for  the  construc- 


tion of  the  Green  Mountain  dam  and  power 

plant  (Colorado-Big  Thompson  project)  that: 

"The  contractor  shall  make  all  necessary 

arrangements    with    the    proper    State    and 
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county  authorities  for  school  facilities  and 
instruction  up  to  and  including  the  twelfth 
grade  for  families  of  the  contractor's  employ- 
ees living  in  or  near  his  const  ruction  camps 
and  for  the  families  of  Government  employ- 
ees, which  shall  be  furnished  without  charge 
therefor  by  the  contractor  .  .  ." 

To  comply  with  the  provisions  of  the  speci- 
Qcations  for  the  period  from  December  L938 
to  June  1939,  the  contractor  made  arrange- 
ments with  the  school  district  and  built  a 
temporary  one-room  schoolhouse  with  a  ca- 
pacity of  20  pupils  adjacent  to  the  existing 
district  schoolhouse  and  employed  a  teacher. 
For  the  remainder  of  the  school  year  the  two 
teachers  arranged  between  themselves  to  teach 
all  pupils.  There  were  no  pupils  in  the  higher 
grades  at  this  time. 

At  the  beginning  of  the  school  term  in  Sep- 
tember 1939,  the  contractor  had  failed  to  reach 
an  agreement  with  the  school  district  to  gov- 
ern during  the  entire  construction  period,  and 
He  original  agreement  continued  in  force.  At 
this  time  there  were  several  pupils  in  the 
higher  grades,  and  the  contractor  employed  an 
additional  teacher  and  housed  these  grades 
in  a  temporary  building  in  his  camp. 

The  contractor  was  urged  to  complete  ar- 
rangements for  providing  the  specified  school 
facilities  and  instruction,  and  a  meeting  of 
representatives  of  the  county,  the  school  dis- 
trict, the  contractor,  and  the  Bureau  of  Recla- 
mation was  called  for  September  22,  1939. 
Several  plans  for  cooperation  between  the  dis- 
trict and  the  contractor  were  discussed,  but 
no  agreement  could  be  reached.  The  con- 
tractor then  proposed  to  construct  the  neces- 
sary school  buildings  in  his  camp  and  employ 
teai  hers  to  care  for  a  maximum  of  90  pupils. 
The  contractor  also  agreed  to  employ  three 
teachers — one  for  the  first  to  fourth  grades, 
one  for  the  fifth  to  eighth  grades,  and  one  for 
the  high  school.  This  arrangement  was  ap- 
proved by  all  parties  concerned.  The  con- 
struction of  the  buildings  was  commenced  on 
September  24,  1939,  and  they  were  completed 
on  October  21,  1039.  The  new  school  was  put 
in  service  on  October  23,  1939. 

The  grade-school  building  was  constructed 
of  four  and  one-half  14-  by  32-foot  buildings 
formerly  used  for  bunkhouses.  The  buildings 
were  assembled  in  the  form  of  a  U,  as  shown 
by  the  accompanying  photograph.  The  tem- 
porary building  erected  adjacent  to  the  district 
school  was  moved  to  the  new  site,  and  is  being 
used  to  house  the  high  school.  Drawing  GM- 
70,  is  a  floor  plan  of  the  building.  The  bunk- 
houses  used  in  the  construction  of  the  school- 
house  are  of  "weatherwood"  construction  and 
they  were  remodeled  to  provide  windows  occu- 
lt Reclamation  Era,  April  1940         {  119  } 


pying  about  20percen!  of  the  wall  space.  Run- 
ning water  and  sanitary  toilets  are  provided, 
and  the  building  is  heated  with  two  circulating 
coal  heaters. 

Books  are  purchased  by  parents  of  pupils 
or  rented  from  the  contractor. 

The  attendance  at  the  high  school  lias  varied 
from  5  to  8,  and  that  of  the  grade  school  from 
39  to  46. 

The  school  has  developed  an  excellent  com- 
munity spirit,  and  pupils  are  proud  of  their 
scl 1.  A  nonsectarian  Sunday  school  is  be- 
in^  conducted  in  the  school  building,  which 
has  had  an  attendance  as  high  as  seventy,  at- 
tracting children  from  the  surrounding  com 
munity.  The  success  of  the  latter  activity  is 
largely  due  to  the  effort  of  W.  N.  Hill,  chief 
engineer  for  the  Warner  Construction  Co., 
assisted  ii\  some  of  the  ladies  from  the  Gov- 
ernment camp. 

Trausmomitaineer  Makes  Its  Bow 

THE  Transmountaineer  is  issued  monthly  in 
the  interest  of  safety  by  the  headquarters  of- 
fice of  the  Colorado-Big  Thompson  project. 
Construction  Engineer  Porter  J.  Preston  in- 
augurated this  service  in  January  1940,  with 
issue  No.  1. 


>s^« 
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Looking  eastward  at  contractor's  recently  constructed  school  buildings. 

High  school  is  on  right 


The  Contractor's  Camps  at  Green 

Mountain  Dam 

Colorado-Big  Thompson  Project,  Colorado 


THE  construction  of  Green  Mountain  Dam 
and  power  plant,  a  major  feature  of  the 
Colorado-Big  Thompson  project,  for  the  most 
part  is  seasonal  work  because  of  the  severity 
of  winter  weather  conditions.  Because  the 
site  is  remote  from  centers  of  population  from 
which  a  supply  of  labor  adequate  for  the  needs 
of  the  contractor  might  be  drawn,  it  was 
found  necessary  to  construct  and  maintain 
camps  for  the  accommodation  of  a  large  num- 
ber of  employees. 

Three  camps,  known  as  the  tunnel  camp, 
the  headquarters  camp,  and  the  trailer  camp, 
were  constructed  to  meet  the  various  require- 
ments of  the  contractor's  employees. 

The  Tunnel  Cam/) 

General. — The  tunnel  camp,  so  named  be- 
cause it   was  constructed  when  tunnel  excava- 


1  A  complete  description  of  the  Green  Mountain 
Dam  and  power  plant,  feature  of  the  Colorado-Bin 
Thompson  project,  appeared  in  the  October  10.".'.i 
issu^  of  the  Reclamation  Era. 


tion  was  started  and  originally  housed  tun- 
nel workers,  was  built  on  the  left  bank  of 
Blue  River  about  1,200  feet  upstream  from 
the  upstream  portal  of  the  tunnel  and  about 
90  feet  above  the  water  surface  at  the  portal. 
This  camp  consists  of  a  large  building  hous- 
ing a  commissary  store,  a  kitchen,  two  large 
mess  halls,  and  a  recreation  hall;  20  bunk- 
houses;  a  bath  house;  and  a  toilet.  The  time 
office  and  the  doctor's  office  were  housed  in 
two  of  the  bunkhouses.  A  field  office  for  the 
engineers,  a  compressor  house,  an  oil  house, 
a  warehouse  and  blacksmith  shop,  a  powder 
make-up  house,  and  an  ambulance  house  were 
constructed  close  to  the  portal  of  the  tunnel. 
All  buildings  are  of  "weatherwood"  construc- 
tion, except  that  the  compressor  house  and 
oil  house  are  framed  with  galvanized-iron 
sheathing,  and  the  engineers'  office,  the  black- 
smith shop,  the  powder  make-up  house,  and 
the  ambulance  house  were  frame  buildings 
covered  with  wood  sheathing  and  tar  roofing- 
paper. 

The    commissary. — The    commissary    is    of 


ample  size  and  carries  a  complete  line  of  work 
clothes,  shoes,  toilet  articles,  tobacco,  cig-: 
arettes,  soft  drinks,  3.2  percent  beer,  candies, 
and  other  miscellaneous  articles  usually  pur- 
chased by  men  on  a  construction  job.  A  bar- 
ber shop  is  also  maintained  in  the  commissary 
building. 

Mess  hull. — The  mess  hall  is  furnished  with  I 
well-constructed  tables  and  benches  of  home- 
made type,  and  tables  are  covered  with  oil- 
cloth. The  mess  hall  will  accommodate  ap- 
proximately 2U0  men  and  is  heated  by  two 
coal-burning  stoves.  Meals  are  served  as  fol- 
lows: Breakfast,  7  and  8:30  a.  m. ;  regular 
noon  meal,  12  m. ;  2:  30  p.  m.,  lunches  are  pre- 
pared for  men  going  on  swing  shift  :  5  p.  m., 
regular  evening  meal ;  11  p.  m.,  meal  served 
for  men  going  on  graveyard  shift:  1  a.  in., 
meal  for  men  coining  off  swing  shift.  Sack 
lunches  are  furnished  for  all  men  on  shifts 
who  cannot  come  to  regular  meals.  The  qual- 
ity of  food  is  good  and  the  quantify  is  ample. 
Two  men  are  regularly  employed  in  cleaning 
the  mess  hall,  kitchen,  and  bunkhouses. 
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Looking  eastward  from  top  of  stock  pile  at  contractor's  temporary  camp 


Bunkhouses. — Bunkhouses  are  of  "weather- 
wood" construction,  size  14x32  feet,  parti- 
tioned to  make  two  rooms.  Each  room  Is 
equipped  with  four  single  beds  which  are  fur- 
nished with  mattresses,  blankets,  sheets,  pil- 
lows, and  pillow  cases.  The  linens  on  the 
beds  are  changed  weekly,  and  rooms  are  swept 
sach  day.  Each  room  is  equipped  with  a  coal- 
burning  heater,  for  which  fuel  is  supplied 
and  fires  kindled  each  morning  as  necessary. 

Bunkhouses  are  mopped  mil   •<>  each  week. 

rhe  average  distance  of  bunkhouses  from  the 
bathhouse  is  200  feet. 

Rates  charged  for  accommodations  at  com- 
missary.— The  charge  for  board  at  the  com- 
missary with  lodging  in  bunkhouses  is  $1.35 
per  day.  Anyone  not  on  shift  may  check  out 
of  the  boarding  house  for  three  meals  or  more 
by  signing  the  "cheek-out  register,"  and  he  is 
credited  with  40  cents  per  meal  while  absent. 
Men  employed  on  the  work  and  not  rooming 
in  bunkhouses  can  get  board  at  the  commis- 
sary at  the  rate  of  40  cents  per  meal. 

Bathhouse. — The  bathhouse  is  equipped  with 

4  showers,  4  toilets,  110  lockers  for  clothes  of 
employees;  2  coal-burning,  circulating  heal 
ers ;  1  large  hot-water  heater;  and  one  250- 
gallon  capacity  hot-water  tank.  Hot  and  cold 
showers  are  available  at  all  times.  A  regular 
attendant  is  employed  in  the  bathhouse,  and 
it  is  kept  in  a  sanitary  condition.  One  out- 
side toilet  to  accommodate  six  persons  is  lo- 
cated near  the  bath  house  and  is  well  screened 
and  kept  in  a  sanitary  condition. 

Recreation. — The  recreation  hall  adjoining 
the  commissary  is  equipped  with  a  pool  table 
and  two  tables  for  card  games.     A  charge  of 

5  cents  per  game  is  made  for  playing  pool. 
No  charge  is  made  for  the   use  of  the  card 


tables.  An  area  near  the  bunkhouses  has 
been  reserved  for  horseshoe  games,  for  which 
no  charge  is  made.  A  baseball  diamond 
has  been  laid  out  near  the  commissary  and 
equipment  furnished,  for  which  no  charge  i- 
made. 

Headquai  ters      camp. — The      headquarters 
camp  is  located  about  1,000  feet  upstream  from 


the  southwest  end  of  the  axis  of  the  dam  and 
from  15  to  50  feet  higher  than  the  crest  of 
the  dam,  and  consists  of  an  office  building  28  x 
60  feet,  a  carpenter  shop  28x60  feet,  a  ma- 
chine shop  152x70  feet,  and  48  houses  of 
2  to  5  rooms  to  accommodate  supervisory  ami 
other  employees  with  families.  The  machine 
shop  is  constructed  of  "weatherwood"  on  a 
structural  steel  and  wood  frame.  All  other 
buildings  are  of  "weatherwood"  on  wood 
frames.  The  4-  and  5-room  residences  are 
equipped  with  toilet,  hath,  garage,  and  in  some 
instances,  with  basements.  All  are  provided 
with  brick  chimneys.  Two  community  hath 
houses  are  centrally  located  in  the  camp  and 
arc  equipped  with  toilets,  hot  and  cold  show- 
ers, and  laundry  rooms  for  use  of  residents 
in  the  2-  and  3-room  houses.  The  camp  is 
provided  with  water,  sewer,  sewage  disposal, 
and  lighting  systems,  and  the  camp  is  main- 
tained in  a  sanitary  condition.  For  single 
supervisory  employees  in  this  camp,  an  8-room 
dormitory  is  maintained,  which  is  equipped 
with  toilets  ami  hot  and  cold  showers.  Com- 
plete bedding  is  furnished  with  rooms  in  the 
dormitory.  The  lobby  of  the  dormitory  is 
heated  by  means  of  an  oil-burning  heater. 

Monthly  rental  rates  for  the  above  accom- 
modations are  as  follows: 

2  room  houses    $22.50 

."-room  houses  27.50 

4-rooin    houses__  35.  CO-50.  00 

5  room  houses _  40.00-50.00 

1  room  in  dormitory 12.50 

The  above   rates   include   water,   but   do   not 
include    electricity    except    in    the   dormitory. 
I  Continued  on  page  123) 


Looking  southeast  from  edge  of  trash-rack  excavation  at  contractor's  permanent  camp 
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Potato  Nematode  Field  Investigations 

By  C.  A.  HENDERSON,  Klamath  County  Extension  Agent 


FIELD  investigations  conducted  iii  Klamath 
County,  Oreg.,  indicate  that  soil  temperature 
and  types  of  humus  material  applied  to  the 
soil  are  the  points  of  attack  in  the  successful 
control  or  limitation  of  nematodes  on  potatoes 
and  other  crops.  Past  experimental  work 
has  indicated  that  in  temperatures  under  55° 
nematodes  are  dormant  and  that  the  higher 
the  temperature  the  faster  the  life  cycle  is 
completed.  If  soil  temperatures  could  be 
maintained  at  62°.  indications  are  that  the 
completion  of  the  life  cycle  would  require  90 
days.  On  the  other  hand,  less  than  50  days 
would  be  required  if  soil  temperatures  were 
maintained  at  70°. 

In  determining  the  practical  value  of  this 
information  in  nematode  control,  the  Oregon 
Experiment  Station  and  Klamath  County, 
Oreg.,  have  cooperated  in  conducting  field  in- 
vestigations. On  several  farms  where  irri- 
gation was  undertaken  every  2  or  3  days,  it 


was  found  that  soil  temperatures  were  held 
between  62°  and  63°  and  that  little,  if  any, 
nematode  infestation  appeared.  In  1938  and 
1939  it  was  also  discovered  that  the  humus 
content  of  the  soil  was  an  important  factor. 
In  heavy  packed  soils  containing  little  humus 
it  was  found  impossible  to  control  tempera- 
tures to  any  great  degree. 

In  L939,  Will  Blackmail  of  the  Pine  Grove 
district,  grew  a  successful  crop  of  potatoes  on 
land  which  in  previous  years  had  been  badly 
infested  with  nematodes.  From  1933  to  1937 
this  land  had  been  in  alfalfa.  In  1938  it  was 
planted  to  sugar  beets.  The  beets  were  a 
failure,  so  on  July  9  summer  fallowing  was 
started  and  continued  to  September  10  when 
a  crop  of  rye  was  planted.  On  May  10,  1939, 
the  rye  being  3  to  4  feet  high,  the  land  was 
plowed,  and  a  few  days  later  planted  to 
potatoes.  The  field  was  then  irrigated  on  July 
8,  13,  IS,  and  20  and  after  that  every  third 
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day  until  maturity.  In  the  fall  of  1939  when 
the  crop  was  harvested  the  potatoes  were 
found  to  be  free  of  nematode  and  of  excellent 
quality.  In  fact,  Mr.  Blackman  stated  that 
the  potatoes  were  as  good  as  those  raised  on 
this  land  when  it  was  first  cropped  to  potatoes 
some  12  to  15  years  before.  And  although  in 
the  past  there  had  been  some  evidence  of  both 
scab  and  rhizoctonia,  this  year  neither  of 
these  diseases  was  present  in  the  field. 

On  two  other  farms  where  the  land  was  i 
irrigated  every  2  or  3  days,  similar  to  the 
practice  followed  on  Mr.  Blackman's  farm, 
no  nematode  were  found  during  1939.  Upon 
another  farm  having  soil  particularly  lacking 
in  humus,  even  though  irrigation  had  been 
carried  on  every  2  or  3  days  throughout  the 
season,    considerable   nematode  was  present. 

Trials  were  also  carried  on  by  Mr.  A.  E. 
Gross,  superintendent  of  the  experiment  sta- 
tion tracts  on  the  Klamath  project.  Although 
conditions  were  such  that  considerable  varia- 
tion occurred,  some  fairly  conclusive  results 
were  obtained.  The  following  is  taken  from  i 
the  reports  of  Mr.  Gross : 

"Field  observations  during  the  past  2  or  3 
years  have  led  to  the  belief  that  frequent  irri- 
gation of  potato  fields  has  lowered  the  tem- 
perature of  those  fields  resulting  in  less  loss 
from  nematodes.  In  an  attempt  to  obtain 
some  definite  information  on  the  observations, 
an  irrigation  experiment  was  conducted  with 
the  cooperation  of  Will  Blackman  who  furn- 
ished the  land  and  cultivated  and  harvested 
the  potatoes.  This  experiment  as  originally 
planned  called  for  irrigation  at  intervals  of  I 
every  2,  4,  6,  8,  and  10  days.  It  early  be- 
came apparent,  however,  that  more  frequent 
irrigations  were  going  to  be  necessary  to  keep 
the  soil  temperature  down  and  to  keep  the 
potatoes  sufficiently  wet.  The  time  intervals 
were  then  increased  to  every  1,  2,  3,  4,  and  5 
days.  Each  irrigation  interval  was  in  trip- 
licate. Irrigations  began  on  July  7  and  ended 
August  23.  Temperatures  were  taken  each 
morning  at  about  10  a.  m.  at  6-inch  depth  in 
the  potato  rows. 

"The  following  table  gives  average  daily 
temperature  in  °F.  for  each  irrigation  inter- 
val: 

Table  I. — Average  daily  temperature  in   °F. 


Replication 

Irrigation  interval  (daysl 

1 

2 

3 

4 

5 

1          

64.5 
65.0 
65.0 

65.5 
65.5 
65.0 

66.0 
66.0 
66.0 

66.5 
66.5 
66.5 

68.0 

2 _ 

67.5 

3 

67.0 

Average 

64.8 

65.3 

66.0 

66.6 

67.5 
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"The  average  daily  temperature  of  the  ir- 
rigation water  that  was  applied  to  these  plots 
vas  73.0°  F.  Thus  the  average  loss  of  heat 
lue  to  evaporation  on  daily  irrigated  plots  was 
1.2°  F.  and  for  every  fifth  day  irrigation  it 
vas  5.5°  F. 

"The  above  temperatures  are  generally 
ugher  than  was  desired  or  expected.  The 
ixperimental  area  was  approximately  one-half 
oile  removed  from  the  irrigation  canal  and 
iy  the  time  the  small  quantity  of  water  used 
md  gotten  to  the  area  it  had  become  warmed 
onsiderably. 

"On  the  basis  of  the  soil  temperatures  ob- 
ained,  it  was  expected  that  the  percentage 
if  potatoes  showing  external  nematode  symp- 
oms  would  increase  directly  as  the  tempera- 
ure  increased.  In  the  accompanying  table  it 
vill  be  seen  that  the  percentage  of  infested 
>otatotes  decreased  through  every  third  day 
rrigation  and  then  jumped  rapidly  for  fourth 
md  fifth  day  irrigation. 

"A  satisfactory  explanation  for  the  gradual 
lecrease  and  sudden  jump  in  infected  tubers 
s  not  at  hand.  It  may  be  due  to  the  depth 
t  which  temperatures  were  taken.  A  depth 
if  3  or  4  inches  may  give  a  more  accurate 
licture  of  actual  temperature  conditions  in 
he  region  where  the  majority  of  the  potatoes 
ire  found.  At  a  shallower  depth  too  frequent 
rrigation  might  tend  to  keep  the  temperature 
lose  to  that  of  the  water  which,  in  this  ex- 
leriment,  was  high. 

"Considered  as  a  whole,  however,  the  data 
how  some  relation  between  temperature  and 
he  extent  of  nematode  symptoms. 

"The  idea  of  using  irrigations  to  control 
sternal  nemic  symptoms  on  potatoes  was  put 
o  test  by  four  commercial  growers  in  Kla- 
uath  County  during  the  1939  season,  in  co- 
iperation  with  Eric  Wold,  county  pest  inspec- 
or.  The  tests  were  on  known  infested  fields. 
it  digging  time  this  fall,  infested  tubers  were 
bund  in  only  one  of  the  four  tests.  In  the 
ield  showing  eelworm,  it  was  noted  that  irri- 
;ation  early  in  the  season  was  inadequate  to 
lold  the  temperature  down  to  the  62°  to  64°  F. 
hat  was  desired." 

Table  II.- — Percent  of  potatoes  showing 
external  nemic  symptoms 


Replication 

Irrigation  interval  (days) 

1 

2 

3 

4 

5 

50.8 
41.5 
53.4 

46.1 
33.4 
59.9 

39.9 
29.8 
30.5 

36.6 
62.4 
55.8 

54.3 

62.0 

40.9 

Average 

48.6 

46.6 

33.4 

51.6 

52.4 

Tentative  conclusions. — On  soils  of  the  Kla- 
nath  project,  soil  temperatures  can  be  main- 
ained  at  62°  to  63°  F.  during  the  growing 
:eason,  by  keeping  soils  well  supplied  with 
luceulent  humus  material  and  by  light  fre- 
luent  irrigations.  Nematode  damage  is  elimi- 
lated  or  reduced  to  a  minimum  at  soil  tem- 
)eratures  under  63°  F.  Such  crops  as  pota- 
oes  thrive  best  at  this  low  temperature. 


Improvement  to 
Belle  Fonrche  Dam 

(Continued  from  page  116) 

trol  was  obtained  by  locating  borrow  pits 
within  the  reservoir  area  and  selecting  mate- 
rial to  give  not  only  proper  gradation  but 
also  a  practicable  moisture  content  for  com- 
paction.  All  hauling  was  by  dump  trucks, 
and  loading  was  done  by  dipper  shovels  with 
two  in  the  earth  borrow  pits  and  two  at  the 
rock  quarry.  At  the  gravel  pit  one  shovel 
took  care  of  stripping  and  excavation  while 
loading  was  done  by  bulldozers  and  conveyor 
belt.  At  first,  rock  was  hauled  from  Spear- 
fish,  28  miles,  but  the  quarry  proved  inade- 
quate and  thereafter  Whitewood  became  the 
source  of  supply,  requiring  a  40-mile  haul. 
Operations  were  continuous,  being  carried  on 
three  shirts  per  day,  and  materials  went  into 
place  ;ii  Hi,,  average  rate  of  1,640  cubic  yards 
per  24  hours. 

A  section  of  embankment  planned  near  the 
north  end  of  the  dam  was  eliminated  and  final 
quantities  were  somewhat  below  the  estimate. 
Following  are  the  contract  earnings: 

Item  1  :   Earth  fill — 41,021  cubic  yards 

at  $0.26 $10,  665  .46 

Item  2  :  Gravel  fill  below  2,925     2  1,691 

cubic  yards  at  $0.55 13,  580  05 

Item  3  :  Gravel  fill  above  2,925—27,402 

cubic  yards  at  $0.00 16,  111.  20 

Item    4  :    Rook    riprap — IS, 375    cubic 

yards  at    $2.00 53,  287.  50 

Item  5  :  Drilling — 3,002  linear  feet  at 

$0.50 1,  501.  00 

Total 95,  175.21 

Fall  weather  was  exceptionally  favorable 
for  carrying  on  hauling  operations  and  only 
one  day  was  lost,  on  account  of  precipitation. 
Temperatures  during  October  were  at  nearly 
summer  level,  and  it  was  possible  to  continue 
fall  irrigation  so  that  run-off  was  stored  in 
the  soil  and  practically  none  was  lost  on  ac- 
count of  the  dam  improvement.  Storing  in 
the  reservoir  was  resumed  on  November  1, 
when  all  filling  including  rock  had  been  com- 
pleted to  elevation  2,925.  On  December  17, 
when  the  entire  job  was  completed,  the  water 
level  stood  at  2,930.2. 


Contractor's  Camps 

(Continued  from  page  121) 

Rates  for  electricity  are  as  follows: 

First   50   kilowatt-hours  per  month,   4   cents 

each. 
All  over  50  kilowatt-hours  per  month,  2  cents 

each. 

None  of  the  houses  is  furnished,  but  lum- 
ber and  other  materials  are  furnished  free 
by  the  contractor  for  tables,  chairs,  and  other 
camp  furniture. 


The  trailer  vamp.-  -During  the  early  stages 
of  the  work,  trailers,  and  small  shacks,  and 
tents  were  distributed  over  the  reservation  in 
such  manner  as  to  make  it  impossible  to  en- 
force sanitary  regulations,  and  the  contractor 
was  requested  to  lay  out  streets  and  provide 
water  and  sanitary  toilets  in  an  area  selected 
for  the  purpose  on  the  left  bank  of  Blue  River 
about  1  mile  upstream  from  the  axis  of  the 
dam.  The  contractor  laid  out  and  gravel- 
surfaced  streets,  and  installed  water,  sewer, 
and  street-lighting  systems.  There  are  two 
community  bathhouses  in  this  camp  centrally 
located,  equipped  with  toilets,  hot  ami  cold 
showers,  and  coal-burning  beaters.  The  laun- 
dry rooms  in  connection  with  bathhouses  are 
equipped  with  laundry  trays  for  which  hot 
and  cold  water  is  furnished.  Pits  for  the 
disposal  of  garbage  are  provided  near  the 
camp  and  garbage  is  collected  every  other 
day,  placed  in  pits,  and  covered  with  earth. 
All  rubbish  is  burned.  A  charge  of  $6  per 
month  is  made  for  a  space  .'Hi  \  4n  feet  in  this 
camp,  which  price  includes  free  use  of  elec- 
ti  icily  for  lighting,  water,  bathhouse,  a  laun- 
dry room,  and  collection  and  disposal  of  gar- 
bage and  trash. 

Medical  service-  A  resident  physician  is 
employed  by  the  contractor,  and  occupies  a 
well-equipped  office  in  the  headquarters  camp. 
Three  beds  are  provided  in  the  same  building 
with  the  doctor's  office  for  emergency  cases. 


San  Luis  Project 
Feasible 

DURING  April.  Secretary  of  the  Interior 
Harold  L.  Ickes  transmitted  a  report  to  Con- 
gress on  the  San  Luis  project  on  the  Rio 
Grande  in  Colorado,  stating  that  the  project 
was  feasible  and  recommending  its  construc- 
tion under  the  reclamation  law.  The  report 
was  accompanied  by  a  letter  from  the  Presi- 
dent stating  the  project  should  be  constructed 
by  the  Bureau  of  Reclamation,  if  and  when  it 
is  constructed. 

The  irrigation  and  flood-control  develop- 
ment would  cost  an  estimated  $17,465,000,  of 
which  $10,5S5,000  would  be  allocated  to  irriga- 
tion to  be  repaid  by  water  users  on  400,000 
acres  of  developed  land  around  Monte  Vista 
now  in  need  of  supplemental  irrigation  water, 
and  $6,SSO,000  would  be  allocated  to  flood  con- 
trol  under  a  finding  agreed  to  by  the  Corps  of 
Engineers  with  no  reimbursement  contem- 
plated. 

The  report  contemplates  construction  of 
Wagon  Wheel  Gap  Dam  to  form  a  reservoir 
which  would  impound  1,000,000  acre-feet  of 
water  near  Creede,  two  reservoirs  on  the 
Conejos  River  southwest  of  Alamosa  with  a 
combined  capacity  of  100,000  acre-feet,  and  a 
small  transmountain  diversion  from  the 
Colorado  River  Basin  to  the  Rio  Grande 
Basin.  The  Bureau  report  finds  power  devel- 
opment unwarranted  at  this  time  but  provi- 
sions for  future  development  are  included. 
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Counsel;  L.  R.  Smith,  Chief  Clerk;  Vern  H.  Thompson,  Purchasing  Agent;  C.  A.  Lyman  and  Henry  W.  Johnson,  Examiners  of  Accounts 

Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


AIl-American  Canal- 
Belle  Fourche. 
Boise. 

Boulder  Canyon  l 

Buffalo  Rapids 

B  uford-Trenton 

Carlsbad -  - 

Central  Valley 

Shasta  Dam 

Friant  division 

Delta  Division 

Colorado-Big  Thompson. 

Colorado  River 

Columbia  Basin 

Deschutes. 

Gila 

Grand  Valley 

Kendrick 

Klamath 

Milk  River 

Minidoka 

Minidoka  Power  Plant 

Moon  Lake 

North  Platte 

Ogden  River 

Orland 

Owyhee 

Parker  Dam  Power 

Pine  River 

Provo  River 

Rapid  Valley _ 

Rio  Grande 

Riverton 

Sanpete 

Shoshone 

Heart  Mountain  division  .     . 

Sun  River 

Truckee  River  Storage 

Tueumcari 

Umatilla  (McKay  Dam) 

Uncompahgre:    Repairs  to  canals 

Upper  Snake  River  Storage  '■$ 

Vale. 


Yakima 

Roza  division. 
Yuma 


Official  in  charge 


Name 


Yuma,  Ariz 

Newell.  S.  Dak 

Boise,  Idaho 

Boulder  City,  Nev 

Olendive.  Mont 

Williston,  N.  Dal 
Carlsbad,  X.  M. 

Sacramento,  Calif 

Redding.  Calif 

Friant.  Calif. 

Antioch,  Calif - 

Estes  Park.  Colo 

Austin,  Tex 

Coulee  Dam,  Wash 

Bend.  Oreg . 

Yuma,  Ariz 

<  irand  Junction,  (.  Colo 

t  Casper,  Wyo 

Klamath  Falls,  Oreg 

Malta,  Mont 

Burley,  Idaho. . 
Burley,  Idaho  _ 

Provo,  Utah 

Guernsey,  Wyo 

Provo,  Utah 

Orland,  Calif 

Boise,  Idaho.  ... 

Parker  Dam,  Calif 

Vallecito,  *  Colo 

IVa  o,  Utah... 
Rapid  (   itv.  S.  Dak... 

El  Paso,  Tex 

Riverton,  Wyo 

Provo.  Utah. 

Powell,  Wyo.. 

Cody,  Wyo 

Fairfield,  M 

Reno.  Net 
Tueumcari,  N     Mex  . . 

Pendleton,  Oreg 

Montrose,  <  Colo 

Ashton,  Idaho. _. 

\  ale,  <  >reg 

Yakima.   U  ash 

Yakima.  Wash.  .  . 

\  Ulna,  Ariz    _  _    


Leo  .1    Foster 

I      '  '    Youngblutt 

R.  J.  Newell 

Irving  C.  I rarris.  - 
Paul  A.  Jones. 
Parley  R.  Neele* 

L.  E.  Foster 

W.  R.  Young 

Ralph  Lowry 

R    li    \\  illiams   .  . 

<  )scar  <  • .  Boden  . 
Porter  J.  Preston. 
Ernest  A.  Moritz... 
E  .  A    Banks 

li.  s   Stuver..    . 
Leo  .1.  Fostei 
W.  J.  ChiesNK.n.    .     _ 
I  rvin  J.  Mali  hi  ■  ■ 

B.  E.  Hayden . 

H.  U.  Johnson..    . 

Stanley    R.   Marean 

Samuel  A.  McWilliams. 
E.  O     Larson    . 

< '    F.  ( lleason. 
E    O.  Larson 

1  ».  L,  (  Carmody 

R    .1    Newell 

|  I- ippen 

Charles  A.  Burns. 
E    0    Larson 
Horace   V.  II  ubbell    . 

L.  R.  Fiock 

II.  D.  <  tomstock    _ 

E.  O.   I  a  reon      

L    J.  Windle__    . 
Walter  F    Kemp 

\      \\       Walker 

Floyd  M.  Spen  :ei 

Harold    \\      Mutch 

C    L.  Tiee    .. 

I  teuton   ,L    Paul 

I    Donald  Jerman. 

C.  C.  Ketchum 

.1       S        Moo,, 

<  'harles  E,  <  'row  nover  - 
C.  B    Elliott 


Title 


Construction  engineer 

Superintendent 

I  Construction  engineer 

Director  of  power 

Construction  engineer 

Resident  engineer 

Superintendent 

Supervising  engineer 

<  Construction  engineer 

<  Construction  engineer. . 

<  Construction  engineer 

Supervising  engineer . 

*  'oust  rue t  ion  engineer 

Supervising  engineer 

Construction  engineer 

f  oust  rue  tion  engineer 

Super  in  tend 'Tit. 

Construction  engineer  2 

Superintendent 

Superintendent. 

Superintendent 

Resident  engineer 

Construction  engineer.. . . 
Superintendent  of  power 

'  Construction  engineej 
.superintendent 

<  Construction  engineer 

( Consl  i  ucl  ion  engini  ei 

Construction  engineer 

Construction   engineer 

<  'oris t  ruction  engineer 

Superintendent 

Superintendent 

<  'oust  ruction  engineer.,  .  . 
Superintendent    

<  Construction  engineer. .  ..  _ 
Superintendent 

<  Consl  i  uct  ion  engineer. .    . 

Engineer 

i  ■' ■    -         t]  superintendent. 

Engineer.  . 

I  Construction  engineer  2 

Superintendent 

Superintendent 

( Construction  engineer 

Superintendent 


J.  C.  Thrailkill 

J.  P.  Siebeneicher. 
Robert  B.  Smith.  _ 

Gail  H.  Baird 

Edwin  M.  Bean 

Robert  L.  Newinar 

E.  W.  Shepard 

Iv  R.  Mills..    .    -. 


C  M.  Voyen  .. 
William  F.  Sha_. 

C,  B    Funk 

\ohle  0.  Anders 
J  C.  Thrailkill.. 
Emil  T.  Ficene.  . 

<  .eorge    \\        I    >  I.' 

W.  I.  Tingley 

E.  E.  <  'habot.  .  . 
G.  C,  Pat  terson  . 


Francis  J.  Farrell. 
A  I  .  Stimpfig.  .  . 
!■  i ..  in  i-  .1     Farrell . 

WD.  Funk 

B    Smith.  . 
( .eorge  B.  Snow  _  _ 
Frank  E.  Gawn 
Francis  J.  Farrell. 


H.   It    Berryhill... 
C     li     Went,:,. I 

Fra  m  is  J.  Farrell. 

L.  J.  Windle  2 

L.  J.  Windle  2 


Charles  L.  Harris. 


Ewalt  P.  Anderson..  . 
Emmanuel  V,  Hillius. 


( Conrad  J    Ralston 

Uex  S     Harker 

Jacob   T     Davenport  . 


District  counsel 


Nan 


R.  J. 
W.  J 
B.  E 
R.J. 
W.  J 
W.  J 
II  ,1 
R.  J 

i;    ,i 

R.  J. 

I;  J. 
J.  R. 
If.  J. 
B.  E 
B.  E 
R.  J. 
J.  R. 
W.  J 
li  E 
W.  J 
B.  E 
B.  E 
.1.  R. 
W  ,  J 
J.  R. 
i:  i 
B.  E 
R.  J. 
J  K. 
J.  R. 
W.  J 
II.  J. 
W  .1 
J.  R. 
W.  J 
W.  J 
\\  I 
J  It 
H.J. 
B.  E 
J.  R. 
B.  E 
B.  E 
H  I 
B.  E 
i;    I 


Coffey 

Burke 

Stoutemyer. 

Coffey ... 

.  Burke ... 

.  Burke 

S.  Devries 

Coffey 

Coffey 

Coffey 

Coffey 

Alexander 

S.  Devries 

Stoutemyer. 

Stoutemyer. 

Coffey 

Alexander.  . . 

Burke 

Stoutemj  er 

Burke 

Stoin  emj  er 

Stoutemj  ei 
Alexander 

Burke 

Alexander 

Coffey. 

Stoutemyer.. 

Coffey 

Alexander 

Alexander     .  . 

Burke 

S.  Devries 

Burke 

Alexander 

Burke 

Burke 


rke. 


Ale 

S.  Devries 

Stoutemyer.. 
Alexander. .  . 
Stoutemyer.. 
Stoutemyer. 
Stoutemyer. 
Stoutemyer.. 
Coffey 


Addr 


Los  Angeles.  Calif. 
Billings,  Mont. 
Portland,  Oreg. 
Los  Angeles,  Calif. 
Billings,  Mont. 
Billings,  Mont. 
El   Paso.  Tex. 

Los  Angeles.  Calif. 
Los  Angeles.  Calif. 
Los  Angeles,  (  Calif. 
Los  Angeles,  Calif. 
Salt  Lake  City,  Utah 
El  Paso.  Tex. 
Portland.  Oreg. 
Portland,  Oreg. 
Los  Angeles,  Calif. 
Salt  Lake  City,  Utah. 
Billings,  Mont.. 
Portland.  I  >Teg. 

Billings,  Mont. 

Portland.  Oreg. 

Portland.  Oreg 

Salt  Lake  City,  Utah. 

Billings,  Mont. 

Salt  Lake  <  City,  Utah. 

Los  Angeles.  Calif. 

Portland.  Oreg. 

Los  Angel. 

Salt  Lake    City.  Utah. 

Salt  LakeCity,  Utah. 

Billings,  Mont. 

El   Paso,  Tex. 

Billings.  Mont. 

Salt  Lake  City,  Utah. 

Billings,  Mont. 

Billings.  Mont. 

Billings,  Mont. 

Salt  Lake  City,  Utah. 

El  Paso,  Tex. 

Portland,  Oreg. 

Salt  Lake  City,  Utah. 

Portland,  Oreg. 

Portland,  Oreg. 

Portland,  Oreg. 

Portland,  Oreg. 

Los  Angeles,  Calif. 


l  Boulder  Dam  and  Power  Plant.  2  Acting.  3  Island  Park  and  Grassy  Lake  Dams. 

Projects  or  divisions  oj  projects  oj  Bureau  of  Reclamation  operated  by  water  users 


Baker  (Thief  Valley  division)  1  - 

Bitter  Root  * 

Boise  I 

Boise  1 

Burnt  River 

Frenchtown 

Grand  Valley,  Orchard  Mesa  3__ 

Humboldt 

Huntley  4 

Hyrum  3 

Klamath,  Langell  Valley  ' 

Klamath.  Horsefly  1 

Lower  Yellowstone  4 . 

Milk  River:    Chinook  division  C 


Minidoka:  Gravity  l 

Pumping 

Gooding  l _ , 

Newlands  3 

North  Platte:  Interstate  division 

Fort  Laramie  division  i 

Fort  Laramie  division  * 

Northport  division  * 

Ogden  River . 

Okanogan  1 

Salt  Lake  Basin  (Echo  Res)  3 

Salt  River  2 __ 

Shoshone:   Garland  division  * 

Frannie  division  * 

Strawberry  Valley 

Sun  River:  Fort  Shaw  division  *__ 

Greenfields  division  * 

Umatilla:   East  division  1 

West  division  l 

Uncompahgre  3 

Yakima,  Kittitas  division  l 


Lower  Powder  River  irrigation  district 

Bitter  Root  irrigation  district 

Board  of  Control 

Black  (  'any on  irrigation  district 

Burnt  River  irrigation  district ._ 

Frenchtown  irrigation  district 

Orchard  Mesa  irrigation  district 
Pershing  Co.  Water  Construction  Dist. 

Huntley  irrigation  district 

South  Cache  W    U.  A 

Langell  Valley  irrigation  district . 

Horsefly  irrigation  district 

Board  of  Control 

Alfalfa  Valley  irrigation  district 

Fort  Belknap  irrigation  district 

Zurich  irrigation  district 

Harlem  irrigation  district 

Paradise  Valley  irrigation  district 

Minidoka  irrigation  district 

Burley  irrigation  district 

Amer.  Falls  Reserv.  Dist.  No.  2 

Truekee-Carson  irrigation  district 

Pathfinder  irrigation  district. 

Gering-Fort  Laramie  irrigation   district 

Goshen  irrigation  district 

Northport  irrigation  district 

Ogden  River  W.  U.  A 

Okanogan  irrigation  district 

Weber  River  Water  Users'  Assn 

Salt  River  Valley  W.  U.  A 

Shoshone  irrigation  district 

Deaver  irrigation  district 

Strawberry  Water  Users'  Assn 

Fort  Shaw  irrigation  district 

Greenfields  irrigation  district 

Hermiston  irrigation  district 

West  Extension  irrigation  district 

Uncompahgre  Valley  W.  U.  A 

Kittitas  reclamation  district. 


Raker    Oreg    

1 1 lion,  Mont 

Iio.se,    Idaho 

Notus.  Idaho 

Huntington,  Oreg 

Frenchtown.  Mont 

<  [rand  Junction,  «  Colo    . 

Lovelock,  Nev 

Ballatine,  Mont 

Hyrum,  Utah 

Bonanza,  Oreg 

Bonanza.  Oreg 

Sidney,  Mont 

(  Chinook  ,  Mont 

Chinook,  Mont 

Harlem,  Mont 

Harlem,  Mont ._ 

Zurich,  Mont.  . 

Rupert.  Idaho 

Burley.  Idaho 

( Jooding,  Idaho 

Fallon.  Nev _ 

Mitchell,  Nebr. __ 

Gering,  Nebr 

Torrington,  Wyo 

Northport,  Nebr 

Ogden,  Utah 

Okanogan,  Wash 

Ogden.  Utah 

Phoenix,  Ariz 

Powell .  Wyo 

Deaver,  Wyo 

Payson,  Utah 

Fort  Shaw.  Mont 

Fairfield.  Mont 

Hermiston.  Oreg 

Irrigon.  Oreg 

Montrose.  Colo 

Ellensburg.  Wash 


<  (perating  official 


A.  .1    bitter 

G.  R.  Walsh 

Wm.  H    Tuller 

W.   II    Jordan 

Edward  Sullivan.. 

I'M  ward  Donlan 

c.  W.  Tharp 

Roy    Mefley 

E.  E.   Lewis 

H.  S.  Richards 

('has.  A.  Revell 

Henry  Schmor,  Jr. . 

Axel  Persson.. 

A.  L.  Benton 

II.  B.  Bonefright.  _. 

C.  A.  Watkins 

Thos,   M.  Everett... 

R,  E.  Musgrove 

Frank  A.  Ballard... 
Hugh  L.  Craw  Ford— 

S.  T.  Baer 

\V.  II    Wallace 

T.  W.  Parry 

W.  O.  Fleenor 

Floyd  M.  Roush 

Mark  Ridings 

David  A.  Scott 

Nelson  D.  Thorp... 

D.  D.  Harris 

II.  J.  Lawson 

Paul  Nelson 

Floyd  Lucas 

s,  W.  ( Irotegut 

C    L.  Bailey 

A.  W.  Walker 

E.  D.  Martin 

A.  C.  Houghton 

Jesse  R.  Thompson. 
G.  G.  Hughes 


Title 


President 

Manager 

Project  manager 
Superintendent.. 

President 

President. 

Superintendent.. 
Superintendent  _ 

Manager 

Superintendent.. 

Manager 

President 

Manager 

I  'resident 

President. 

President 


■sident. 


Pi 

President 

Manager. 

Manager 

Manager 

Manager 

Manager.. 

Supei  intendent. . 
Superintendent.  _ 

Manager 

Superintendent. . 

Manager 

Manager 

Superintendent.. 
Acting  irri.  supt. 

Manager 

President 

Manager 

Manager 

Manager 

Manager 

Manager 

Acting  manager. 


N  a . 


F.  A.  Phillips 

Elsie  H.  Wagner 

L.  P.  Jensen 

L.  M.  Watson 

Harold  H.  Hursh 

Ralph  P.  Schaffer— . 
C.  J.  McCormich 

C.  H.  Jones 

11.  s.  Elliotf 

Harry  C.  Parker 

CI, as.  A.  Revell 

Dorothy  Eyers 

Axel  Persson 

R.  II.  Clarkson 

L.  V.  Bogy 

II.  M.  Montgomery. 

Geo.  H.  Tout 

J.  F.  Sharpies 

O.  W.  Paul 

Frank  O.  Redfield... 

Ida  M.  Johnson 

H.  W.  Emery 

Flora  K.  Schroeder.. 

( '.  G.  Klingman 

Mary  E.  Harrach 

Mabel  J.  Thompson. 

Win.  P.  Stephens 

Nelson  D.  Thorp 

D.  D.  Harris 

F.  C.  Henshaw 

Harry  Barrows 

R.  J.  Schwendiman.. 

E.  G.  Breeze 

C.  L.  Bailey 

H.  P.  Wangen. 

Enos  D.  Martin 

A.  C.  Houghton 

H.  D.  Galloway 

G.  L.  Sterling 


Address 


Keating. 

Hamilton. 

Boise. 

Caldwell. 

Huntington. 

Huson. 

Grand  Jctn. 

Lovelock. 

Ballatine. 

Logan. 

Bonanza. 

Bonanza. 

Sidney. 

Chinook. 

Chinook. 

Chinook. 

Harlem 

Zurich. 

Rupert. 

Burley. 

Gooding. 

Fallon. 

Mitchell. 

Gering. 

Torrington. 

Bridgeport. 

Ogden . 

Okanogan. 

Layton. 

Phoenix. 

Powell. 

Deaver. 

Payson. 

Fort  Shaw. 

Fairfield. 

Hermiston. 

Irrigon. 

Montrose. 

Ellensburg. 


1  B.  E.  Stoutemyer,  district  counsel    Portland,  Oreg. 
SR.  J.  Coffey,  district  counsel,  Los  Angeles.  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  Lake  City,  Utah. 
*  W.  J.  Burke,  district  counsel,  Billings,  Mont. 


Important  in  instigations 

in  progress 

Project 

office 

In  charge  of — 

Title 

Colorado  River  Basin,  sec.  15  (Colo.,  Wyo.,  Utah.  N.  Mex.). 

E.  B.  Debler 

Fort  Peck  Pumping  (Mont.,  N.  Dak.)     __ 

W.  G    Sloan    _ 

Missouri  River  Pumping  (N.  Dak.    S.  Dak.) 

W.G.Sloan 

F.  V.  Munro 

W.  G.  Sloan 

Salmon  City,  Idaho..    . 

O.  L.  Kirne      ....         

Robert  Lee  (Tex.) 

Colorado-Great  Basin 

Issued  monthly  by  the  Bureau  of  Reclamation.  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  A.  B.  Coe,  Editor. 
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MOUNT  SHASTA.    SACRAMENTO  RIVER  IN  THE  FOREGROUND. 


By  the  President  of  the 
United  States  of  America 

A  Proclamation 


Whereas  the  exigencies  of  international  conflict  may  be  expected 
to  deter  travel  by  American  citizens  to  the  areas  involved,  and 

Whereas  no  such  deterrent  to  travel  exists  among  the  friendly 
nations  of  the  Western  Hemisphere,  and 

Whereas  it  is  important  that  we  in  the  Americas  further  consolidate 
our  unity  by  a  better  knowledge  of  our  own  and  each  others'  countries 
through  the  instrumentality  of  travel,  and 

Whereas  the  facilities  of  the  Government  of  the  United  States  may 
well  be  devoted  to  the  encouragement  of  so  laudable  a  program, 

Now,  Therefore,  I,  Franklin  D.  Roosevelt,  President  of  the 
United  States  of  America,  do  proclaim  1940  as  Travel  America  Year 
and  do  invite  our  own  citizens,  and  friends  from  other  lands,  to  join 
in  a  great  travel  movement,  so  that  our  peoples  may  be  drawn  even 
more  closely  together  in  sympathy  and  understanding. 

In  Witness  Whereof  I  have  hereunto  set  my  hand  and  caused  the  seal 
of  the  United  States  of  America  to  be  affixed. 

Done  at  the  City  of  Washington  this  thirteenth  day  of  January  in 
the  year  of  our  Lord  nineteen  hundred  and  forty,  and  of  the 
Independence  of  the  United  States  of  America  the  one  hundred 

and  sixty-fourth. 


Franklin  D  Roosevelt 


By  the  President: 
Cordell  Hull 

Secretary  of  State. 


PRICE 

ONE 
DOLLAR 
A  YEAR 
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Construction  Features  of  the  Glendive  Unit 


Buffalo  Rapids  Project,  Montana 


By  D.  R.  BURNETT,  Office  Engineer 


IX  A  previous  issue  of  the  Reclamation  Era 

there  appeared  an  article  giving  general  infor- 
mation concerning  the  Buffalo  Rapids  project. 
To  lead  up  to  the  subject  matter  of  this 
article  a  brief  summary  of  the  information 
given  in   the  first  article  is   necessary. 

The  project  is  located  in  eastern  Montana. 
extending  along  the  Yellowstone  River  be- 
tween Miles  City  and  the  upper  end  of  the 
Lower  Yellowstone  project.  Because  of  pro- 
longed drought  conditions  during  the  past  10 
years  this  once  productive  valley  was  rapidly 
becoming  untenable  as  a  farming  center. 
Mainly  through  the  efforts  of  the  Mid-Yellow- 
stone Recovery  Association,  the  Bureau  of 
Reclamation  was  provided  with  funds  to 
make  an  investigation  of  the  valley  to  detei 
mine  the  feasibility  of  using  water  from  the 
Yellowstone  River  for  irrigation  of  the  land. 

In  1935  this  investigation  was  completed 
and  it  was  determined  that  approximately 
56.000  acres  of  land  in  the  valley  were  susi  p 
tible  to  irrigation  by  any  one  of  three 
methods.  These  methods  consisted  of  a 
gravity  scheme,  pumping  scheme,  and  combined 
gravity  and  pumping  scheme.  From  an 
economic  standpoint  none  of  these  three 
.schemes  was  feasible,  in  that  the  construction 
cost  was  estimated  to  be  too  high  for  the  land 
to  repay  the  entire  cost.  Because  of  the  ur- 
gent need  for  relief  expenditures  to  the  in 
habitants  of  the  vicinity,  consideration  was 
given  to  the  procurement  of  a  direct  grant 
to  be  expended  for  labor  and  to  be  nonreim- 
bursable and  of  sufficient  proportion  to  make 
the  project  feasible  for  the  balance  of  the 
construction  cost.  Since  a  direct  grant  of  this 
size  would  be  out  of  proportion  to  the  popu- 
lation affected,  the  project  was  broken  down 
■into  separate  units  for  construction  purposes, 
and  an  allotment,  based  on  reimbursable  and 
nonreimbursable  funds,  requested. 

The  Glendive  unit  was  selected  as  the  first 
,to  be  constructed  and  on  August  26,  1937.  the 
President  allocated  SI. 605.000  of  E.  R.  A 
money  for  construction   purposes.     The   allo- 


cation specified  that  $829,000  was  to  be  a 
direct  grant  to  be  expended  for  labor  and 
$776,000  was  to  be  expended  for  engineering 
and  administrative  employees  and  for  ma- 
terials and  was  to  be  reimbursed  to  the  Gi 
eminent.  These  figures  were  later  revised  to 
§1,057,800  nonreimbursable,  and  $547,200  re- 
imbursable. Construction  of  the  unit  was 
i  on  November  ]_',  1837,  with  the 
breaking  of  ground  for  excavation  of  the  main 
canal.  Construction  of  the  irrigation  system 
is  now  complete  with  the  exception  of  prim- 
ing and  puddling  work  and  the  purpose  of  this 
article  is  to  describe  the  principal  features 
involved  and  the  methods  used  in  their 
construction. 

The  Gh    i  Unit 

The  Glendive  unit  lies  on  the  west  side  of 
the  Yellowstone  River  between  Fallon  and 
Glendive.  Mont.  It  contains  about  17,000 
acres  of  irrigable  land,  2,200  of  which  are 
located  in  an  abandoned  irrigation  district 
..nd  because  of  legal  restrictions  cannot  be 
entered  at  present.  In  addition  to  the  2,200 
acres  there  are  1,800  acres  lying  above  the 
main  canal  for  which  relift  pumps  are 
planned  in  the  future  and  1,000  acres  at  the 
lower  end  for  which  no  construction  work  has 
been  done  because  of  insufficient  funds.  <  Ion 
struction  work  at  present  is  complete  for 
12,000  acres  and  the  system  is  designed  and 
constructed  to  sufficient  capacity  for  furnish- 
ing water  to  all  17,000  acres  when  additional 
money  is  available  for  construction  of  the 
sions  and  for  additional  pumping  units. 

The  design  of  the  system,  is  based  on  a 
pumping  requirement  of  1  second-foot  for  55 
acres  of  irrigable  land  and  on  the  delivery 
of  a  maximum  of  five  second-feet  to  the 
high  point  of  every  80-acre  tract  of  land  out- 
lined by  legal  subdivision  lines. 

Construction  of  the  system  as  specified  in 
the  allocation  order  of  the  President  was  to 
be  carried   on   by   Government   forces   under 


the  direction  of  the  Bureau  of  Reclamation. 
All  labor  was  to  be  obtained  from  the 
\V.  P.  A.  rolls  of  the  region  with  the  exception 
of  a  5-  to  10-percent  exemption  for  supervisory 
employees.  In  addition  to  this  the  employ- 
ment of  equipment  owners  on  an  owner-oper- 
ator basis  was  allowed  and  paid  for  from  the 
nonreimbursable  fund.  This  procedure  was 
followed  throughout  the  duration  of  the  con- 
struction period  and  completely  provided  for 
i  be  relief  requirements  of  the  community  and 
surrounding  territory. 

In  the  fall  of  1937  the  Bureau  of  Reclama- 
tion opened  an  office  at  Glendive  and  set  up 
an  engineering  and  clerical  organization  for 
directing  construction  of  the  project,  la  this 
office  designs  for  the  lay-out  of  the  system 
and  minor  structures  were  prepared,  as  well 
as  timekeeping,  bookkeeping,  and  cost-keeping 
i'  cords. 

Pumping  Plant 

The  pumping  plant  is  located  on  the  bank 
of  the  Yellowstone  River  about  27  miles  south- 
west of  Glendive.  It  is  designed  to  deliver 
330  ->  eond-feet  of  water  against  a  total  dy- 
namic head  of  103  feet.  The  plant  has  provi- 
sions for  the  installation  of  three  separate 
pumping  units,  each  having  a  capacity  of 
1  In  cubic  feet  per  second.  Two  of  these  units 
are  now  installed  with  the  third  unit  to  be 
installed  at  the  time  of  the  inclusion  of  the 
remaining  irrigable  lands.  The  pumps  dis- 
through  a  steel  pipe  manifold  into  a 
single  monolithic  concrete  discharge  line 
which  carries  the  water  to  the  head  of  the 
main  canal.  Power  for  pumping  is  supplied 
by  the  Montana-Dakota  Utilities  Co.  from 
their  transmission  line  through  a  Govern- 
ment-built power  tap  line  1.100  feet  long. 

In  the  spring  of  1938  a  %-yard  dragline 
was  purchased  by  the  Bureau  and  construc- 
tion of  the  pumping  plant  was  started  in 
May.  with  the  building  of  a  gravel-surfaced 
road  from  the  main  highway  to  the  site. 
This  road  and  excavation  for  the  main  build- 
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ing,  requiring  a  total  of  18.700  cubic  yards  of 
excavation,  was  completed  by  the  dragline  in 
July  and  work  on  tbe  building  started. 

The  building  is  a  concrete  structure  25  by 
54%  feet  in  plan  and  64  feet  high  with  an 
additional  32-  by  41%-fool  concrete  inlet  and 
trashraek  structure.  The  first  concrete  was 
placed  for  the  footings  in  September  and 
placing  operations  continued  through  the  win- 
ter until  completed  the  following  May.     The 


building  required  1,304  cubic  yards  of  rein- 
forced concrete  and  forms  for  concrete  plac- 
ing operations  were  built  in  the  carpenter 
shop  .n  Glendive  and  set  in  place  by  field 
crews.  The  principal  difficulty  during  the 
construction,  as  in  the  case  of  all  concrete 
work  mi  the  unit,  was  the  inexperience  of 
the  construction  organization.  Very  few  of 
the  carpenters  and  concrete  men  furnished 
by  tlie  W.  1'.  A.  organization  were  familiar 


Siphon  at  main  canal  station  623  +  01  from  inlet  looking  toward  discharge 


with  this  type  of  work  and  a  great  deal  i 
time  was  consumed  in  training  and  educa 
ing  the  men.  They  were  willing  and  ab: 
to  learn  and  an  efficient  construction  Oi 
ganization  was  eventually  built  up.  Durii 
the  winter  months,  when  temperatures  i 
low  as  40°  below  zero  were  recorded,  tl 
entire  building  was  housed  in  a  large  tei 
and  heating  carried  on  continuously.  In  ai 
dition  all  concrete  aggregates  and  the  mixii: 
water  were  heated  before  using.  Constru 
tion  during  the  winter,  while  ordinarily  n« 
desirable,  was  necessary  on  this  project  i 
order  to  keep  the  men  from  the  relief  rol 
and  also  because  of  the  desire  to  complet 
construction  as  rapidly  as  possible.  Althoug 
the  necessity  of  continued  heating  material] 
increased  the  cost  of  the  structure,  concret 
placed  in  the  building  was  sufficiently  prt 
tected  from  the  freezing  weather  at  all  time 

The  two  main  pumping  units  installed  i 
present  are  driven  by  1,500  horsepowt 
synchronous-type  motors.  Installation  of  tl 
pumps  and  related  operating  equipment  ws 
completed  in  July.  Under  the  specification 
for  the  pumps  an  acceptance  test  was  n 
quired,  which  test  will  be  described  furth« 
on  in  this  article. 

Directly  related  to  the  construction  of  tli 
main  building  was  the  construction  of  a 
intake  channel,  a  discharge  pipe  line,  and 
substation.  The  intake  channel  is  an  ui 
lined  earth  channel  1,600  feet  long  from  tl 
intake  to  the  pumping  plant  to  the  mai 
channel  of  the  Yellowstone  River.  Exci 
vation  for  this  channel  was  done  with  tt 
dragline  and  consisted  of  57,000  cubic  yard 
of  excavation.  The  discharge  pipe  line  is 
7-foot  inside-diameter  monolithic-concret 
pipe  600  feet  long  and  connected  through  th 
walls  of  the  main  building  to  the  pumps  b 
36-inch  steel  pipes.  At  the  outlet  end  of  th 
pipe  is  a  30-foot  open  transition  to  the  mai 
canal  section  and  backflow  down  the  pipe  i 
prevented  by  an  84-inch  automatic  flap  gati 
Concrete  work  for  the  pipe  line  was  starte 
in  February  1939,  and  completed  in  Augus 
1939.  Total  concrete  placed  for  the  line  wa 
546  cubic  yards.  The  pipe  was  placed  i 
30-foot  sections  using  removable  forms  se 
in  place  on  concrete  anchors. 

For  transforming  the  33,000-line  voltage  c 
the  Montana-Dakota  Utilities  Co.  transmh 
sion  line  to  2,300  volts  for  operation  of  tli 
pumping  units  a  substation  was  constructe 
adjoining  the  pumping  plant  building.  Thre 
operating  and  one  reserve  57,000/2,300-vol 
transformers  with  required  bus  structure  an 
apparatus  were  set  on  a  concrete  foundatio 
and  enclosed  in  a  high  steel-mesh  fence.  Th 
transformers  were  constructed  for  57,0C 
volts  in  case  the  Montana-Dakota  Utility  C< 
should  increase  the  voltage  of  their  line. 

All  of  the  work  for  the  pumping  plant  an 
related  structures,  except  a  small  amount  c 
backfilling,  painting,  and  general  clean-u 
work  was  completed  in  September  1939. 
temporary  weir  for  testing  the  capacity  c 
the  pumps  was  constructed  in  the  main  cans 
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just  below  the  outlet  to  the  discharge  line 
md  operating  and  testing  the  pumps  was 
lone  during  the  latter  part  of  September  and 
n  October.  The  tests  conclusively  showed 
:hat  the  pumps  would  not  deliver  the  re- 
juired  amount  of  water  and  as  a  result  the 
contractor  for  the  pumps  is  now  making 
ilterations  which  will  require  new  installa- 
tions, to  be  tested  before  the  irrigation  sea- 
son of  1940. 

Since  operation  of  the  pumping  plant  will 
require  the  presence  of  a  pump  operator  at 
ill  times,  it  was  also  necessary  to  construct 
i  permanent  residence  at  the  plant  site.  A 
completely  modern  four-room  frame  house 
vas  constructed.  This  house  is  equipped  with 
in  individual  water  supply  system  from  a 
learby  spring,  all  modern  sewage  and  plumb 
ng  facilities,  and  it  is  likely  that  a  wind 
charger  may  be  installed  for  electrical  serv- 
ce  during  the  winter  when  the  main  power 
source  will  be  cut  off.  There  is  also  an  all 
netal  three-car  garage  at  the  bouse  and 
rrigation  facilities  provided  for  landscaping 
md  gardening. 

Main  Canal 

The  main  canal,  as  in  the  case  of  the  pump- 
ng  plant,  is  also  designed  for  a  sufficient 
capacity  to  supply  water  to  the  entire  17,000 
icres  of  irrigable  land  in  the  Glendive  unit. 
Starting  at  the  outlet  end  of  the  discharge 
lipe  line  the  canal  properties  are  :  base  width, 
L3  feet;  water  depth,  7  feet;  freeboard,  3 
^eet;  1%  :1  side  slopes,  and  a  capacity  of  330 
cubic  feet  per  second.  The  size  of  the  canal 
changes  at  siphon  sites,  gradually  decreasing, 
mtil  at  the  lower  end  of  the  canal  the  prop- 
irties  are:  base  width,  4  feet;  water  depth, 
J.6  feet;  freeboard,  1.4  feet ;  l1-..  :1  side  slopes, 
md  a  capacity  of  31  cubic  feel  per  second. 
rhis  section  is  maintained  at  the  lower  end 
>o  that  future  extensions  of  the  canal  can  be 
pade  to  include  the  1,000  acres  of  land  not 
included  in  the  present  construction  program. 
fhe  total  length  of  the  canal  is  31.3  miles  and 
lias  a  drop  of  34.2  feet  in  water  surface  eleva 
:ion  from  the  beginning  to  the  end.  This 
Irop  includes  7  feet  loss  in  head  through  the 
10  siphons  and  the  remainder  from  the  canals 
iverage  slope  of  0.00016.  No  lining  of  the 
canal  has  been  done  and  probably  none  will 
be  required,  although  there  are  two  gravelly 
ptretches  that  may  not  be  properly  sealed  by 
{.uddling  and  may  require  lining  before  sue 
pessful  operation  can  be  accomplished.  Struc- 
tures along  the  canal  consisted  of  10  concrete 
siphons   having  a    combined    length   of   4,215 

Eeet,  4  wasteways,  5  United  States  Highway 
lo.  10  bridges,  23  county  road  and  farm 
ridges,  27  culverts  under  the  canal,  and  a 
2,700-foot  stretch  of  canal  having  an  average 
put  of  33  feet. 

I  Excavation  for  the  canal,  98  percent  com- 
plete at  the  eud  of  November  1939,  was  car- 
ried ou  by  three  methods.  The  principal 
uethod  was  by  teams  and  scrapers  employed 
n    an    owner-operated     basis.     An    average 
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Placing  concrete  in  Crackerbox  Wasteway 


force  of  55  four-horse  teams  with  scrapers, 
supplemented  with  plow  teams  and  a  90 
horsepower  tractor  with  ripper,  excavated 
708,000  cubic  yards  of  the  1,100,000  yards 
required.  In  addition  to  the  teams,  an  owner- 
operated  fled  of  tractor-tumblebug  units  has 
excavated  225,000  cubic  yards  and  the  drag 
line  has  excavated  119,000  cubic  yards.  The 
remaining  excavation  will  be  completed  by 
tractor-tumblebug  and  dragline  methods.     In 


addition  to  the  canal  excavation,  there  has 
been  86,000  yards  of  excavation  from  borrow 
pits  for  the  construction  of  main  canal  em- 
bankments. 

Siphon  construction  has  been  in  progress 
steadily  since  July  1938.  During  the  re- 
mainder of  that  summer  and  the  winter  of 
1938  ■'!!»  work  was  done  on  one  siphon  at  a 
time  hut  iii  the  spring  of  1939  and  until 
completion    in    December   of   that    year   three 
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iphons  were  under  construction  simui- 
taneously.  All  siphon  barrels  were  mono- 
lithic concrete,  ranging  in  diameter  from  8 
feet  3  inches  to  5  feet,  and  were  placed  in 
30-foot  sections  with  removable  forms  set  in 
place  on  concrete  anchors.  A  typical  view 
of  a  siphon  under  construction  is  shown  in 
tlic  accompanying  picture.  Siphon  construc- 
tion required  56,500  cubic  yards  of  excavation 
and  the  placing  of  3,310  cubic  yards  of  re- 
inforced concrete.  Five  of  the  siphons  lo- 
cated at  regular  intervals  throughout  the 
length  of  the  canal,  were  provided  with  flash- 
board  grooves  in  the  inlets  for  diverting 
water  into  wasteways  in  case  of  breaks  in 
the  canal  and  also  for  checking  purposes 
along   the  canal. 

Four  screw-lift  vertical-gate  type  waste- 
ways  were  constructed  at  the  inlet  end  of 
four  of  the  siphons.  These  wasteways  re- 
quired the  placing  of  305  cubic  yards  of  con- 
crete and  are  to  be  operated  in  conjunction 
with  the  llashboards  in  the  upper  ends  of 
the   siphons. 

Drainage  areas  above  the  main  canal  and 
general  topographic  conditions  required  the 
construction  of  27  culverts  under  the  main 
canal.  Twenty-two  of  these  were  concrete- 
box  type,  ranging  in  size  from  double  6-  by 
6-foot  to  single  3-  by  3-foot,  and  the  remain- 
ing five  were  precast  concrete-pipe  type. 
Culvert  construction  was  completed  in  No- 
vember 1939,  and  required  the  placing  of 
1,530  cubic  yards  of  reinforced  concrete. 

All  bridges  constructed  over  the  main 
canal  were  timber-type,  constructed  on  tim- 
ber piling  for  the  five  large  bridges  over 
United  States  Highway  No.  10,  and  on  con- 
crete abutments  and  footings  for  the  county 
and  farm  road  bridges.  These  bridges  were 
nil  completed  in  December  1939,  and  required 
the  driving  of  3,450  linear  feet  of  piling,  plac- 
ing 280  cubic  yards  of  reinforced  concrete, 
and  the  erection  of  276,000  board  feet  of  timber. 

Miscellaneous  construction  along  the  main 
canal  consisted  of  a  check  at  the  lower  end 
of  the  canal,  50,000  cubic  yards  of  excavation 
for  channels  for  bank  protection,  and  placing 
riprap  at  the  siphon  inlets  and  outlets  for 
bank  protection. 

I, ah  nil  System 

The  lateral  system,  designed  to  deliver  a 
maximum  of  5  second-feet  to  the  high  point 
of  every  sn  acre  tract,  required  the  excava- 
tion of  40  miles  of  comparatively  small  lateral 
canals.  Because  of  topographic  conditions,  a 
large  number  of  structures  were  required,  all 
of  which  were  concrete  except  the  farm 
bridges.  Road  crossings  for  United  States 
Highway  No.  10  and  county  roads  were  con- 
structed of  precast  concrete  pipe.  Construc- 
tion of  the  lateral  system  was  completed  in 
December  1939.  Excavation  for  the  system 
was'  done  by  team  methods  and  consisted  of 
104,000  cubic  yards  from  canal  sections  and 
56,000  cubic  yards  from  borrow  pits  for  em- 
bankment construction. 


Structure  work  consisted  of  the  construc- 
tion of  43  main  canal  turn-outs,  8  lateral 
turn-outs,  169  farm  turn-outs,  126  drops  of 
both  check  and  weir  types,  55  checks,  15 
weirs,  18  orifice  measuring  devices,  28  precast 
concrete  pipe  road  crossings,  17  precast  con- 
crete  pii>e  drainage  culverts,  1  chute,  1  precast 
concrete-pipe  siphon,  and  27  farm  bridges. 

The  farm  turn-outs  are  a  special  design  us- 
ing an  orifice  gate  and  a  regular  turn-out 
gate  so  that  water  passing  through  the  turn- 
out can  be  measured  and  at  the  same  time 
loss  in  head  through  the  structure  is  held  to 
a  minimum. 

Telephone  Line 

Since  there  were  no  telephone  facilities 
throughout  the  length  of  the  unit  and  com- 
munication between  the  pumping  plant  and 
various  points  along  the  canal  was  necessary, 
a  two-wire  system  was  constructed.  Tins 
line  follows,  in  general,  along  the  main  canal 
and  has  phones  located  at  the  pumping 
plant,  at  all  wasteways,  at  one  side  hill 
st retell  of  the  canal,  at  the  end  of  the 
canal,  and  at  the  warehouse  in  Glendive.  It 
can  be  used  only  for  communication  between 
these  points  and  is  not  connected  into  the 
regular  phone  system  in  Glendive  or  vicinity. 

I'omrch  Aggregates 

Sand  and  gravel  used  for  concrete  was 
produced  by  an  owner-operated  plant  located 
on  the  project.  The  sand  was  somewhat 
coarse  and  a  blending  sand  was  also  pro- 
duced at  a  separate  pit  and  blended  with  the 
coarse  on  about  a  25-  to  75-percent  basis. 
Aggregates  were  dry  batched  at  a  batching 
plant  located  at  the  sand  and  gravel  pit  site 
and  transported  to  the  individual  structures 
by  trucks  divided  to  bold  mixer  batches.  To- 
tal aggregate  produced  included  5,756  tons 
of  sand,  8,440  tons  of  fine  gravel,  4,800  tons 
of  coarse  gravels,  and  1.568  tons  of  blending 
sand. 

Costs 

The  Glendive  unit  was  the  first  construction 
work  undertaken  by  the  Bureau  of  Reclama- 
tion on  a  cooperative  basis  with  the  W.  P.  A. 
organization  and  little  was  known  at  the 
start  of  the  job  concerning  what  the  costs 
would  lie.  It  has  been  proven  that  costs  of 
construction  on  this  unit  were  considerabiy 
liigher  than  on  other  Reclamation  jobs.  This 
was  due  not  only  to  the  inexperience  of  the 
construction  organization,  but  also  to  the 
methods  used  such  as  the  great  quantity  of 
excavation  done  by  team  methods.  Also  it 
has  been  necessary  to  maintain  a  camp  for 
the  employees  and  although  the  men  operated 
their  own  mess  and  were  charged  a  nominal 
fee  for  living  quarters,  the  camp  did  entail 
considerable  cost  to  the  Bureau.  Also  the 
necessity  for  keeping  the  men  working  during 
the  winter  months  resulted  in  excessive  costs 
for  heating  concrete  and  in  the  excavation  of 


frozen    ground.     Additional    cost,    not    ordi 
narily   encountered   under   contract   methods  J 
was  caused  by  the  130-hour  law  which  make  i 
it  impractical  to  make  field  costs  and  oven 
bead   coincide  as  to  periods  of  employment 

l'ui me  Work 

In  the  spring  of  1940  there  will  be  a  smalt 
amount  of  backfilling,  riprapping,  and  cleans 
up  work  to  lie  done.  This  will  be  completer 
in  sufficient  time  for  all  priming  and  puddlinj, 
operations  to  be  undertaken  before  the  irrii 
gation  season.  Barring  unforeseen  difficul 
ties,  such  as  a  requirement  for  canal  lining.; 
i  lie  system  will  be  ready  to  deliver  water  tttl 
the  entire  12,000  acres  as  required  by  th« 
owners  of  the  land. 

Part  of  the  unit  will  require  a  considerable 
amount  of  drainage  work  and  additional  fundil 
have  been  requested  for  this  purpose.  Thin 
work  will  be  done  as  required  during  thft 
following  years. 

In  addition  to  the  construction  work  nov 
completed,  the  development  of  the  2,200  acreia 
in  the  old  irrigation  district  and  the  1.O0M 
acres  at  the  lower  end  of  the  canalil 
both  mentioned  previously  in  this  article,  iifc 
contemplated  during  the  summer  of  1940. 

Allotments  are  now  being  made  under  tbj 
Great  Plains  Recovery  Act  and  an  allotment 
has  been  made  for  construction  of  a  second 
unit  of  the  Buffalo  Rapids  project.  This  uniil 
extends  from  Shirley  to  Fallon,  Mont.,  aneu 
construction  is  expected  to  start  in  194.01 
Construction  will  follow  the  same  generaa 
procedure  in  that  funds  will  be  allocates 
to  provide  supervision  by  the  Bureau  oi 
Reclamation  and  labor  from  the  W.  P.  A 
organization.  It  is  likely  that  horses  wil| 
not  be  employed  and  construction  will  n 
carried  on  by  modern  methods.  The  Farm 
Security  Administration  will  also  have  ai< 
allotment  from  the  fund  to  be  used  fo'o 
leveling  the  land  and  settling  the  project 
The  Farm  Security  participation  in  the  den 
velopment  of  the  project  is  one  of  the  proi 
visions  of  the  Great  Plains  Recovery  Act. 

Shoshone  Fish  Rearing  Pond 

WORK  has  been  started  on  the  constructio; 
of  a  fish  rearing  pond  on  the  southeast  shor«' 
of     the     Shoshone     Reservoir.     The     pond.i 
which    is   being    constructed    by    CCC    force- 
from  Camp  BR-S7,  is  an  ideal  location,  a 
it  will  be  spring  fed,  and  there  will  lie  ai 
abundance   of  feed.     It   will   be   possible   t< 
transfer   the  fish   l'aised   in   the  pond   to  the 
reservoir  without  handling  them  by  openini 
the    gate    in    the    dam.     The    pond    will    b> 
planted    with    Mackinaw    (Lake)    trout    am 
will    be    of    sufficient   size    to    raise    approxi 
mately  100,000  fish  each  year. 

This    w7ork    should    counteract    any    com 
plaint  by  local  sportsmen  that  fish  will  bm 
killed    by    the    draw-down    of   the    Shoshom 
Reservoir  next  fall  to  permit  the  completioi 
of  the  Shoshone  Canyon  Conduit. 
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The  Recreational  Development  of 
Lake  Minatare 


NORTH  PLATTE  PROJECT 


By  R.  B.  BALCOM,  Senior  Foreman,  CCC  Camp  BR-l 


N  IRRIGATION  reservoir  in  addition  to 
eing  a  storage  place  for  water  can  be  de- 
eloped  into  a  beautiful  lake  to  be  enjoyed 
y  thousands  of  people  living  on  or  near  the 
roject  it  serves.  Facilities  can  bo  provided 
jr  fishing,  picnicking,  and  water  sports. 
iake  Minatare,  a  Bureau  of  Reclamation  res- 
rvoir  on  the  North  Platte  project  in  western 
Nebraska,  is  an  illustration  of  this  typo  of 
evelopment.  This  little  lake  is  the  only 
ody  of  water  approximately  its  size  for  a 
istance  of  75  miles.  When  the  hike  is  full, 
.  covers  about  2,500  acres,  ami  has  ;i  shore 
ne  of  nearly  10  miles.  It  is  entirely  a  man- 
lade  lake;  the  ground  it  covers  was  origin- 
lly  the  cow  pasture  of  one  of  the  early  pio- 
eers. 

When  Veterans  Chilian  Conservation  Corps 
amp  BR-l  moved  to  the  lake  shore  in  the 
□miner  of  1934  it  was  a  jungle  of  saplings 
nd  underbrush.  The  fertile  sandy  loam 
dging  the  lake  had  offered  an  ideal  bed  for 
Dttonwood  and  willow  seed  collected  along  the 
undred-mile  canal  which  feeds  it,  but  na- 
ure,  in  her  planting,  gave  little  heed  to  its 
evelopment  for  the  enjoyment  of  man.  With 
tie  aid  of  the  enrollees  it  became  possible  to 
emedy  the  matter.  Although  the  activities 
f  the  camp  were  concentrated  on  the  urgent 
rork  of  rerouting  and  lining  canals  with  re- 
aforced  concrete  and  the  building  of  perma- 
ent  water  control  structures,  time  was 
ound  each  year  for  development  of  the  lake 
rea. 

The  first  big  job  was  thinning  and  grub- 
ing.  This  made  an  ideal  winter  work  pro- 
ram.  By  selection,  the  trees  were  thinned 
o  leave  the  largest  and  healthiest  and  to 
ive  proper  spacing.  The  undesirable  species 
f  willows  were  grubbed  out  to  provide  picnic 
reas. 

Construction  Program 

Then  came  the  construction  work.  A  gate- 
cay  of  native  rock  was  built  to  form  an  en- 
ranee  for  both  camp  and  park.  The  main 
olumns  forming  the  portals  are  18  feet  high 
nd  can  be  seen  for  many  miles  on  the  main 
oad  leading  to  the  lake. 

A  total  of  23  rustic  rock  camp  ovens  were 
hen  built  in  various  parts  of  the  area  to  serve 
he  many  picnics,  sausage  roasts,  fish  and 
leak  fries.     More  than  50  picnic  bench  and 


table    combinations    were    constructed    from  women,   and   two  shelters   had  been  built   of 

pine   poles  and    slabs.     By    the   fall   of  193G,  native  rock,  quarried,  cut,  and  placed  by  en- 

two  double  toilets,  a  bathhouse  for  men  and  lollees.     One    shelter   contains  a    large   room 

Observation  tower  and  bathhouse  on  shore  of  Lake  Minatare 
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\ith  a  fireplace  and  rustic  furniture,  a 
Kitchen  equipped  with  a  cooking  range,  do- 
nated by  a  citizen,  and  a  smaller  room  for 
wood  storage  A  huge  covered  porch  flanks 
two  sides  of  Hie  building.  A  local  civic  or- 
ganization sponsored  this  shelter  and  fur- 
nisl  all  (lie  roofing  materials,  partitions, 
doors,  windows,  and  hardware.  To  obtain 
money  for  this,  they  put  on  a  boat  race  and 
water  carnival  on  the  lake  which  15,000 
people  attended.  The  register  shows  that 
500  Boy  Scouts  alone  have  enjoyed  an  evening 
around  the  fireplace  or  have  stayed  all  night 
in  this  cabin. 

The  latest  of  the  native  rock  buildings  has 
just  been  completed.  This  was  designed  to 
resemble  a  lighthouse  and  is  located  in  an 
ideal  spot  for  such  a  structure.  It  is  far 
out  on  a  point  extending  into  the  lake.  The 
central  unit  rises  55  feet,  and  at  its  base  are 
four  rooms  placed  in  the  form  of  a  cross. 
Two  of  the  wings  are  used  for  bathhouses, 
and  (lie  other  two  are  semiopen  picnic  shel- 
ters. The  top  or  observation  floor  of  the 
tower  is  reached  by  a  circular  reinforced 
concrete  stairway.  This  floor  has  eight  large 
windows  from  winch  a  fine  view  of  the  lake 
and  surrounding  country  is  afforded.  Two  of 
the  most  famous  landmarks  of  the  Old  Ore- 
gon Trail  can  be  seen  from  the  tower  on  a 
clear  day,  Scotts  Bluff,  which  forms  one 
side  of  the  historic  Mitchell  Pass  and  is  now 
a  national  monument,  and  Chimney  Rock. 
These  were  mentioned  many  times  in  the 
diaries  of  the  pioneers  traversing   the   Trail 


on  their  way  westward.  One  of  the  black- 
smith shops  of  the  Pony  Express  was  lo- 
cated in  Mitchell  Pass.  These  formations 
are  really  not  rock,  but  composed  of  brule 
clay  peculiar  to  this  region.  Chimney  Rock 
is  several  hundred  feet  high  and  is  now 
noted  for  the  Passion  Play,  known  as  the 
Chimney  Rock  Pageant,  held  in  its  shadow 
every  year  in  June  and  attended  by  tourists 
from  all  parts  of  the  United  States,  Canada, 
and  other  countries.  The  cottouwoods  lin- 
ing the  North  Platte  River,  at  one  time 
known  as  the  Treeless  River,  can  be  seen  by 
looking  from  the  south  windows.  Along 
the  near  side  of  the  river  ran  the  Mormon 
Trail.  On  this  section  of  the  trail  is  the 
grave  of  the  Mormon  mother,  Rebecca  Win- 
ters. A  great  transcontinental  railroad  fol- 
lowing in  the  footsteps  of  pioneers  rerouted 
its  original  survey  to  keep  from  destroying 
her  grave. 

Wildlife  Refuge 

The  entire  Lake  Minatare  area  is  a  bird  and 
game  refuge.  Thousands  of  pheasants,  sev- 
eral coveys  of  quail,  cottontail  rabbits,  and 
many  kinds  of  birds  seek  the  protection  of 
the  areas  left  wild  for  that  purpose.  Each 
year  thousands  of  ducks  and  several  flocks  of 
geese  and  pelicans  rest  on  the  lake  during 
migration.  In  the  fall  migration,  the  ducks 
sia.v  on  the  lake  until  it  is  completely  cov- 
ered with  ice.  Three  kinds  of  gulls  inhabit 
the  lake  during  the  summer. 


A  picnic  area  on  the  shore  of  Lake  Minatare 


WP 


Good  roads  have  been  built  by  the  veterai 
enrollees  to  connect  the  developed  areas.  A 
the  native  trees  are  all  Cottonwood  and  wi] 
lows,  which  are  short  lived  at  best,  the  me: 
are  now  interplanting  them  with  hardy  hare 
wood  species  such  as  American  elm,  gree 
ash,  hackberry,  ponderosa  pine,  and  cedai 
which  are  raised  in  nurseries  operated  b 
enrollees.  Mulberries,  plums,  choke  cherries 
and  grapevines  have  been  planted  to  attrac 
and  feed  the  birds. 

The  areas  immediately  surrounding  tb 
permanent  buildings  will  be  landscaped  wit 
shrubs.  Three  wells  were  drilled  this  sprin 
to  furnish  water  to  the  visitors.  It  is  nc 
unusual  on  a  pleasant  Sunday  to  count  50 
automobiles,  some  from  as  far  as  50  mile 
away,  enjoying  the  facilities  developed  b 
the  VCCC  camp.  Picnicking,  boating,  fishin! 
swimming,  hiking,  camping,  or  just  drivin 
through  the  cool  wooded  areas  offer  pleasai 
diversions  from  work  in  a  hot  office  or  field 
The  lake  is  visited  by  many  tourists  fro] 
every  part  of  the  country  who  drive  throng 
the  North  Platte  Valley  to  visit  nearby  hii 
torical  places  such  as  Old  Fort  Laramie,  As 
Hollow  Hill,  The  Horse  Creek  Treaty  sit 
where  probably  the  greatest  number  of  Ii 
dians  assembled  at  one  time  to  sign  a  treat; 
the  Pioneer  Graves,  and  Register  Cliff,  whei 
still  can  be  seen  the  names  of  hundreds  c 
pioneers  carved  in  the  soft  stone,  some  s 
early  as  1848. 

The  enrollee  veterans  are  conscientious  i 
their  work  and  take  great  pride  in  what  the 
have  accomplished,  as  well  they  may.  Lai 
Minatare  park  will  remain  as  an  endurir 
monument  to  the  VCCC  and  to  the  Bureau  ( 
Reclamation  Camp  No.  1. 

Each  year  more  people  take  advantage  < 
the  facilities  offered  them  at  the  park  an 
many  have  complimented  the  camp  on  it 
work.  Thousands  of  friends  have  been  mad 
for  the  Civilian  Conservation  Corps  as  a  n 
suit  of  their  development  of  an  irrigate 
reservoir  into  a  beautiful  park. 


EDWARD  A.  DACEY 

1877-1940 

E.  A.  DACEY  was  Chief  Draftsman  of  tli 
Bureau  of  Reclamation  from  June  16,  1934.  t 
the  date  of  his  retirement  for  disability  Ma 
1.  1937.  He  came  to  the  Bureau  of  Reclama 
tion  September  19,  1927,  from  the  Depart 
ment  of  Agriculture  where  he  had  served  fo 
13  years  in  drafting  positions.  On  the  retire 
ment  for  age  of  Chief  Draftsman  John  B 
Pellen,  Mr.  Dacey  took  charge  as  Actini 
Chief  Draftsman,  and  2  years  later  wa 
appointed  to  the  position  of  Chief  Draftsmai 
which  he  held  at  the  time  of  his  retiremen 
for  disability.  He  died  of  a  heart  ailmen 
on  March  12.  A  delegation  of  his  co-worker 
was  in  attendance  at  his  funeral. 

He  is  survived  by  his  widow  who  lives  a 
4228  Military  Road  NW„  Washington,  D.  C 
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Safety  Diversion  Tunnel  and  Shafts 

Green  Mountain  Dam  and  Power  Plant 


By  PAUL  G.  VAN  SICKLE,  Senior  Engineering  Aide 


3REEN  MOUNTAIN  Dam  and  Power  Plant 
ire  being  constructed  on  the  Blue  River,  16 
niles  southeast  of  Kremmling,  Colo.  The 
lam  is  an  earth  and  rock-fill  embankment 
ype  with  a  maximum  height  of  270  feet 
ibove  stream  bed  and  crest  length  of  about 
L,300  feet.  It  will  be  the  second  highest 
md  largest  earth  and  rock-fill  dam  to  be 
milt  in  the  country,  exceeded  only  by  the 
3an  Gabriel  Dam  No.  1  in  California.  The 
foundation  bedrock  consists  of  sedimentary 
■ocks,  either  Dakota  sandstone  or  Morrison 
ihales,  and  intrusive  porphyry.  River  diver- 
ion  during  construction  is  through  a  con- 
Tete-lined  tunnel  on  the  right  abutment. 
Chis  tunnel,  18  feet  in  diameter,  will  later  lie 
ised  for  the  reservoir  outlet  works. 

The  contractor  arrived  on  the  job  Decem- 
»er  1,  1938,  and  by  the  middle  of  December  a 
emporary  camp  had  been  created  to  ac- 
ommodate  the  tunnel  workers,  since  driving 
he  diversion  tunnel  was  necessarily  the  first 
»hase  of  the  work  to  be  accomplished.  The 
amp  consisted  of  a  large  building  housing  a 
ommissary.  store,  kitchen,  ami  two  dining 
ooms,  25  eight-man  bunkhouses,  a  time 
iffice,  a  compressor  house,  an  oil  bouse,  a 
lathhouse  or  change  house,  and  a  toilet.  A 
ield  office  was  constructed  for  the  engineers, 
ilso  an  ambulance  house,  a  blacksmith  shop, 
.nd  a  powder-make-up  house  at  the  intake  or 
ipstream  portal  of  the  tunnel. 

The  diversion  of  the  river  marked  the  com- 
iletion  of  an  inlet  approach  channel,  an  18- 
oot  circular  diversion  tunnel,  a  15%-foot 
ircular  inlet  shaft  (along  with  foundation 
or  the  trashrack  structure),  a  gate  chamber 
to  accommodate  two  102-inch  ring-sealed 
;ates),   a  20-foot  diameter   gate-hoist   shaft, 

15-foot  9-inch  by  23-foot  3-inch  conduit  tun- 
tel  (to  accommodate  two  102-inch  diameter 
ilate-steel  penstocks  and  an  outlet  channel 
o  be  backfilled  after  completion  of  the  power 
ilant).  The  minimum  thickness  of  the  cir- 
ular  tunnel  concrete  lining  is  18  inches  and 
hat  of  the  conduit  section  is  24  inches.  The 
hickness  of  the  concrete  lining  of  the  inlet 
haft  varies  from  18  to  24  inches.  The  lining 
if  the  gate  hoist  varies  from  18  to  30  inches, 
ihe  tunnel  is  1,575  feet  long  and  the  lining  in 
he  circular  section  upstream  from  the  gate 
hamber  is  reinforced.  The  15%-foot  circular 
nlet  shaft  is  90  feet  in  depth,  while  the  20- 
oot  diameter  gate-hoist  shaft  is  260  feet  in 
lepth   (distance  measured  to  invert). 

On  December  9, 1938,  excavation  was  started 
it  the  upstream  portal  of  the  tunnel  and  the 
unnel     driven     only     from     that     end     was 


holed  through  on  May  25,  1939.  On  Decem- 
ber 13,  1939,  the  tunnel  and  shafts  were  lined 
and  grouted  and  the  temporary  cofferdam 
bad  reached  sufficient  height  to  divert  the 
river. 

Description    of   diversion    tunnel    and    shafts 

Linear  feet  tunnel  driven 1,575 

Vertical  feet  shaft  driven 350 

Cubic  yards  of  excavation 30,000 

Amount  of  pay  roll—                 $174,000 

Number  of  injuries 105 

Number  of  disabling  injuries 27 

Days  lost  from  injuries 18,311 

Medical  and  compensation  costs1.  $24,822.84 

The  outlet  tunnel  was  excavated  in  full 
section  in  Morrison  shale  to  station  13+31, 
and  in  both  Morrison  shale  and  porphyry 
from  stations  134-31  to  154-82  and  en- 
tirely in  porphyry  from  stations  154-82  to 
19  +  18,    the    face    of    downstream     portal. 

1  Estimated  future  costs  (disbursements  on  tunnel 
accidents  during  year.  $9,786  23  l 


The  sections  at  stations  12+28  and  13+31 
were  of  relatively  soft  material  (see  Draw- 
inn  201-G-8).  Approximately  70  percent  of 
the  length  of  the  tunnel  required  the  plac- 
ing of  steel  ribs,  and  commencing  at  the 
upper  portal  approximately  100  linear  feet 
of  timber  sections  were  placed.  The  6-inch 
structural  steel  ribs  averaged  about  5  feet 
on  centers  for  heavy  ground  and  were  sup 
polled  by  bearing  plates  or  foot  blocks  set  on 
a  rock  bench  below  the  spring  line.  Drilling 
was  done  from  a  double-deck  jumbo  carrying 
six  Leyner  drills  or  drifters.  An  average  of 
52  holes  were  drilled  per  round.  These 
holes,  8  feet  in  depth,  were  wet  drilled  and 
required  one  4-foot  starter,  and  one  8-foot 
length  of  second  steel.  The  back  and  ribs 
of  the  excavation  were  kept  well  scaled  and 
the  heading  operations  generally  were  con- 
ducted with  due  regard  for  conventional  safe 
practices.  Daily  inspection  was  made  of  the 
roof  and  sides  of  the  tunnel  and  all  loose 
material  was  scaled  and  removed.  Also, 
after  each  blast  was  tired  the  affected  locality 


Circular  section  of  tunnel,  18-inch  diameter  inside  lining,  looking  downstream  from 
outlet  works  and  showing  invert  concrete  placed  around  second  curve  of  tunnel. 
Canvas  covering  protects  fresh  cement  from  loose  material  dropping  from  overhead 
and  serves  as  safeguard  to  cement  finisher  from  falling  objects.     All  tunnel  workers 

must  wear  hard  hats 
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was  thoroughly  scaled  and  all  loose  materials 
removed.  The  wearing  of  safety  hats  in  the 
tunnel  was  mandatory  with  everyone  al- 
though this  precaution  did  not  entirely  pre- 
vent the  unusually  high  accident  rate  due  to 


falling  objects.  The  tunnel  ladder  and  pas- 
sageways and  other  working  places  were 
properly  lighted.  Lamp  guards  had  extra 
heavy  insulation  and  the  lamps  were  placed 
in     a     position     insuring     ample     clearance. 


Looking  downstream  from  above  Greet 

Mountain    Dam.       Contractor's    tunne 

camp  in  left  foreground,  portal  of  diver 

sion  tunnel  farther  downstream 


Electrical  equipment  was  installed  in  con 
formity  with  local  and  State  requirements 
and  underground  wires  were  of  the  rubber 
covered  insulation  type  and  switches  of  tb 
enclosed  safety  type. 

Gate  Control  Chamber  Shaft 

Operations  at  the  gate  control  chambfl 
shaft,  except  in  a  few  instances,  were  wel 
conducted  from  the  standpoint  of  safety.  Thi 
lowering  of  men  was  well  regulated,  and  ai 
employee  was  present  at  the  top  of  the  shaf 
at  all  times.  An  escape  or  auxiliary  ladde: 
was  provided  in  the  event  of  a  hoisting  fail 
ure.  A  100-horsepower  electrically  drive: 
tandem  drum  hoist  with  friction  brakes  am 
without  overwinding  or  low  voltage  protec 
tion  was  used  for  hoisting  men  and  material 
with  a  5-line  sheave  or  block.  On  occasion! 
it  appeared  that  the  load  of  the  2-cubic-yari 
concrete  bucket  was  close  to  the  brakinf 
capacity  of  the  hoist,  causing  the  brakes  t< 
get  hot  enough  to  smoke  after  a  period  o: 
hoisting.  At  times  it  was  necessary  to  holt 
the  load  with  the  brakes  when  reversing  th< 
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POSITION    OF   VERTICAL    DRILL   1RM 

WITH    MOVEABLE     HORIZONTAL   Ofil 

SUPPORTS    ATTACHED 

ONE    DRIFTER    ATTACHED    TO    EACH 

SUPPORT 


UNSUPPORTED      SECTION 


SUPPORTED      SECTION 


TYPICAL      SECTIONS    -   l8'-0"   DIA      TUNNEL 


SECTION         A-A 
HOIST       SHAFT 


UNSUPPORTED     SECTION  of    drill    moles  SUPPORTED     SECTION 

TYPICAL     SECTIONS  -  15-9"  X   23'-  3"    TUNNEL 


COLORADO  -BIG   THOMPSON    PR 0 JECT  - C OLO* A  DO 

GREEN    MOUNTAIN     DAM 

OUTLET     WORKS 
TYPICAL     DRILL    ROUNDS 
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loist.  Such  a  combination  was  a  potential 
lazard.  Standard  signals  were  used  for 
aising  and  lowering  material  and  workmen 
n  the  gate  hoist  shaft,  an  explanation  of 
vhich  was  posted  in  the  hoist  room  collar  of 
he  shaft,  and  at  the  underground  station  at 
he  bottom.  Special  care  was  taken  to  keep 
electrical  apparatus  in  good  working  condi- 
ion  and  free  from  contact  with  other  elec- 
ric  conductors.  The  following  signals  were 
ised,  which  are  considered  standard  for  all 
hallow  shafts : 

'  One  bell — stop  if  in  motion,  or  hoist  if  not 
u  motion. 

i  Two  bells — lower. 

:  Three  bells — men  on,  run  slowly  and  care- 
'ully. 

1  The  use  of  buckets  for  handling  men  was 
icrmitted,  even  though  dangerous.  However, 
he  number  of  men  permitted  to  ride  on  one 
bucket  was  limited,  and  this  rule  was  strictly 
enforced.  Riding  with  tools  and  other  ma- 
terial was  prohibited.  Tools,  timber,  or  other 
materials   were   lowered    in   the   bucket   and 


.securely  fastened  to  the  hoisting  rope,  which 
insured  against  the  danger  of  striking  the  side 
of  the  shaft  or  coming  loose  from  the  bucket. 
The  gate-hoist  shaft  entrance  was  equipped 
with  the  proper  platform  for  landing  of 
buckets  and  materials. 

Mucking 

Tin-  tunnel  muck  was  loaded  by  a  Sullivan 
"60"  slusher  into  4-cubic-yard  trucks,  Diesel 
operated.  Ordinarily  the  complete  cycle  of 
operations,  consisting  of  drilling,  blasting, 
mucking,  and  timbering  were  completed  in 
each  shift.  Under  such  conditions  the 
trucks,  four  in  number,  averaged  about 
3  hours  operation  per  shift.  The  job  reg- 
ulations required  that  the  motors  be  shut 
off  while  the  trucks  were  being  loaded  or 
awaiting  turn  underground.  Question  was 
raised  regarding  the  use  of  Diesel-operated 
trucks  underground,  because  of  possible  air 
pollution  and  consequent  effect  on  the  men. 
While  such  a   practice  might  result  in  some 


hazard  in  the  event  of  limited  ventilation  and 
inefficient  operation  of  the  motors  (incom- 
plete combustion)  there  was  no  evidence  of 
these  conditions.  Ventilation  was  well  main- 
tained and  the  equipment  kept  in  good  oper- 
ating conditions.  Fumes  were  noticeable 
during  the  period  of  mucking  out;  however, 
they  did  not  appear  to  be  distressing,  or  par- 
ticularly annoying. 

Blasting 

All  rounds  were  electrically  fired  from  a 
440-volt  blasting  circuit  carried  on  the  oppo- 
site (right)  rib  from  the  power  circuit.  The 
blasting  circuit  terminated  with  a  grounding 
switch  at  the  portal,  and  was  cross-connected 
to  the  blasting  switch,  located  outside  and  on 
the  left  side  of  the  portal  by  a  portable  safety 
cable,  which  was  at  the  grounding  switch. 
In  lieu  of  a  locked  blasting  switch,  the  fuse 
was  kept  removed  and  inserted  only  when, 
and  immediately  prior  to,  blasting.  The 
miners     loaded     and    connected     their     own 
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!n»les — in  series — and  both  the  loading  and 
connections  were  checked  by  the  shifter.  All 
circuits  were  tested  with  a  galvonometer  and 
the  power  and  lighting  circuits  were  cut  out 
during  the  operation  of  loading  and  connect- 
ing up.  Powder  and  primers  were  trans- 
ported into  the  tunnel  by  truck,  in  separate 
conl {liners.  About  175  pounds  of  powder  was 
used  per  round,  and  no  surplus  was  kept 
inside.  Proper  precautions  were  taken  to 
remove  men  from  the  tunnel  heading  when 
blasting  was  done  in  the  shaft,  likewise  the 
men  were  removed  from  the  shaft  when  blast- 
ing was  done  in  the  tunnel.  An  intermediate 
safety  switch  was  installed  in  the  blasting 
line  about  300  feet  from  the  heading.  This 
permitted  the  shifter  to  make  certain  every- 
one was  out  of  the  danger  area  before  pulling 
back  to  the  blasting  switch  which  was  lo- 
cated around  the  curve  in  the  tunnel,  and. 
therefore,  out  of  sight  of  most  of  the  tunnel 
interior. 

A  total  of  56,700  pounds  of  dynamite, 
mostly  40  percent,  was  used  by  the  contrai 
tor  in  excavating  the  tunnel  and  shafts.  In 
handling  this  powder  three  lost-time  injuries 
were  sustained  in  a  single  accident.  Two  of 
these  were  fatal,  and  the  corresponding  time 
of  0.000  lost-time  days  was  charged  for  each 


fatality  and  6  days  for  the  nonfatal  because 
of  bruises  of  the  back.  This  appears  to  be 
an  exceptionally  high  accident  rate  for  the 
amount  of  explosive  handled  tinder  the  con- 
ditions that  existed  on  the  work;  however, 
the  rate  is  the  result  of  a  single  accident. 

Powder  Storage  and  Handling 

Separate  powder  and  cap  storage  was  satis- 
factorily provided  for  in  a  locked  dug-out 
magazine  about  one-quarter  mile  upstream 
from  the  contractor's  camp  area.  Transpor- 
tation to  the  job  was  by  truck.  From  1,000 
to  1.500  pounds  of  powder,  with  a  corre- 
sponding cap  supply,  was  kept  in  a  frame 
"make-up"  house  located  along  the  construc- 
tion road  about  500  feet  from  the  upstream 
portal  and  75  feet  from  the  engineers'  field 
office.  The  make-up  house  was  heated  by 
forced  draft  through  a  metal  conduit  leading 
from  a  frame  shed  20  feet  distant  which 
contained  a  heating  stove. 

1  'ill  Hal  ion 

The  tunnel  ventilation  was  provided  by 
an  American  pressure  blower,  V-belt  driven, 
from  a  15-horsepower  electric  motor,  and 
delivering    through    a    22-inch    diameter   can- 


vas tube,  which  was  kept  within  50  feet  of 
the  heading.  While  the  blower  operated 
somewhat  below  its  rated  capacity  of  6,80C 
cubic  feet  per  minute  (for  length  of  tubing 
up  to  3,000  feet),  there  was  a  good  supply 
of  air.  Care  was  given  to  maintaining  the 
ventilating  tubing  free  of  folding  or  wrink- 
ling and  consequent  loss  of  pressure  and  aii 
volume.  The  ventilating  current  was  kept 
in  operation  at  iill  times  even  though  there 
was  some  discomfort  because  of  cold  air  at 
the  face.  The  requirement  that  idle  trucL 
motors  when  loading  or  standing  under 
ground  be  switched  off,  was  rigidly  enforced 

Medical   Facilities 

Medical  facilities  consisted  of  a  three-bee 
tield  hospital  in  charge  of  a  resident  phy 
sician.  A  completely  equipped  field  ambu 
lance  was  stationed  in  a  frame  garage  neat 
the  upstream  tunnel  portal  and  was  main 
tained  ready  for  service  at  all  times.  Al 
but  one  foreman  and  a  number  of  the  em 
ployees  were  certified  first-aid  men. 

Summary 

Safety  practice  has  been  highly  developed 
in   the  manufacturing,  mining,  railroad,  anc 
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certain  other  industries  during  the  past  20 
years.  Less  progress  has  been  made  in  the 
^operation  of  heavy  construction,  with  the  re- 
sult that  almost  unlimited  opportunities  exist 
tor  the  development  and  application  of  prac- 
tical accident  prevention  in  that  industry. 
jjTo  obtain  good  results,  the  support  of  the 
llentire  organization  is  necessary.  Accident 
prevention  requires  the  coordinated  efforts  of 
superintendents,  foremen,  executive  officials, 
[employees,  and  the  safety  engineers. 

The  diversion  tunnel  and  outlet  works  of 
Ifehe  Green  Mountain  Dam  are  similar  to  many 
Bothers  constructed  by  the  Bureau  of  Rec- 
lamation and  other  agencies  throughout  the 
Ijnited  States.  The  comparatively  high  acci- 
llent  frequency  and  severity  rates  experienced 
in  tunnel-driving  work,  with  few  exceptions, 
[pre  a  challenge  to  the  modern,  economic- 
blinded  engineer.  The  increasing  costs  of 
these  accidents  are  resulting  in  higher  in- 
surance rates  to  the  contractors  and  conse- 
luently  higher  job  costs. 

The  tunnel  superintendent  at  Green  Moun 
rain  Dam  conducted  his  tunnel-construction 
operations  with  due  regard  to  safety  and 
Efficiency.  He  was  active  in  accident  pre 
Mention  and  encouraged  his  men  to  apply  for 
first  aid  or  medical  treatment  for  minor  in- 
juries even  though  the  injury  was  trilling. 
He  required  strict  compliance  with  this  rule. 
He  made  frequent  inspections  of  all  working 
places  to  insure  that  dangerous  conditions 
were  promptly  corrected  as  far  as  possible 
and  required  the  enforcement  of  applicable 
feafe-practice  rules. 

Combustible  material,  insofar  as  possible, 
vas  kept  clear  of  the  shaft  entrances.  Oils 
ind  other  dangerous  flammable  materials 
vere  stored  in  a  frame  structure  maintained 
I  solely  for  such  storage  and  located  about  100 
'eet  from  the  tunnel  entrance.  Combustible 
■ubbish  such  as  loose  timbers,  etc.,  was  kept 
jlear  of  the  tunnel  floor  as  far  as  practicable. 
Jnlike  many  tunnels,  the  large  size  bore  of 
his  tunnel  made  it  comparatively  easj  to 
ceep  the  grounds  clean  even  though  a  great 
imount  of  material  was  handled  daily. 
J  The  contractor  reported  a  toital  of  105 
Occidents  on  the  diversion  tunnel  and  shafts 
)f  which  onlj  27  were  lost-time  accidents 
jvhich  included  three  fatalities.  The  causes 
|)f  the  27  lost-time  accidents  were  classified 
;is  follows :  6  falls  of  persons,  7  falling  ob- 
jects, 3  explosives  (2  fatal),  1  electricity 
(fatal),  6  hand  tools,  2  machinery,  1  vehicle, 
md  1  other.  Employees'  carelessness  was  the 
Contributing  factor  of  most  accidents  (56.G 
percent).  A  few  accidents  might  have  been 
prevented  if  proper  safeguards  had  been 
greeted,  the  job  kept  clear  of  waste  material, 
md  more  effort  given  to  safety  instruction  on 
:he  part  of  the  job  foreman.  Some  of  the 
■arcless  and  thoughtless  acts  of  workmen 
svhich  resulted  in  accidents,  especially  where 
they  were  engaged  in  heavy  work  and  con- 
tinually exposed  to  severe  weather  conditions 
such  as  existed  in  that  vicinity,  were  due 
"O    the    condition    of    their    general    health. 


Workmen  who  arc  suffering  from  severe  phys- 
ical ailments  or  even  disorders  of  a  minor 
nature  are  not  only  prone  to  accidental  mis- 
haps, but  also  they  arc  unable  to  accomplish 
the  same  amount  of  work  as  the  more  healthy 
workers.  Aside  from  i  he  throe  fatal  acci- 
dents mentioned  above,  the  accident  record 
was  about  the  current  average  for  tunnel 
work. 

The  direct  cause  resulting  in  a  premature 
explosion  al  the  tunnel  heading  was  not  de- 
termined. ,\ i  the  time  of  the  explosion  each 
crew  of  two  miners  was  engaged  in  loading 
their  own  holes.  The  most  plausible  direct 
cause  of  the  two  fatalities  seems  to  be  the 
extra  force  applied  in  tamping  the  powder 
into  the  hole.  A  third  fatality  resulted  when 
an  employee  was  electrocuted  when  rein- 
forcement steel   which   he  was  handling  was 


placed  in  contact  with  the  44<i  ■  line. 

The  deceased  with  three  othet 
carrying  one  of  the  semicircular  1  '■  , 
for  the  lining  reinforcement,   which    >.vei^ 
several  hundred  pounds,  into  the  turn*  I 
men  stopped  for  a  short  rest,  set   the 
part  of  the   bar  on  the  floor  and   leaned    tl 
upper  section  against    the  tunnel   rib  and  the 
power  line.     After  resting  the  deceased  was 
the  iirst  to  take  hold  of  the  bar,  which,  it  is 
understood,  he  did  with  one  band  while  hold- 
ing   on    to    a    steel    support    with    the   other. 
Either    the  insulation   was   poor  or   had  been 
broken  by  the  bar  leaning  against  it  or  slipped 
while  in  contact   with  it,  resulting  in  a  fatal 
shock. 

The   Bureau   of   Reclamation    organization 
in  an  effort  to  improve  the  safety  conditions 
{Continued  on  page  1'i-i) 
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■  Contractors'  forces. 

Total  man-hours,  221,263;  frequency,  127.S0;  and  severity,  86.67.     Frequency  rate:  Number  of  accidents  per  million  man 
hours.    Severity  rate:  Number  of  days  lost  per  thousand  hours  worked. 
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Irrigation  History  and  Resettlement  on 
Milk  River  Project,  Montana 


By  GLADYS  R.  COSTELLO,  Malta,  Montana 


MILLOXS  of  years  ago  the  foundations  of 
present  day  agriculture  and  irrigation  were 
laid  in  the  Milk  River  Valley  in  northern 
Montana.  Millions  of  years  ago,  when  young 
and  impetuous  rivers  roared  down  the  pre- 
cipitate slopes  of  the  Rocky  Mountains  and 
cut  through  the  alluvial  fans  left  by  the 
mighty  mountain-born  glaciers  that  bad  pre- 
ceded them,  the  rich  soils  of  the  river  valley 
were  being  planted. 

In  those  days  the  Missouri  River  was  a 
boisterous  tyrant,  carving  its  way  northeast- 
ward to  the  Hudson  Bay.  It  skirted  the 
Bear's  Paw  Mountains  down  whose  high  and 
rugged  cliffs  tumultuous  streams  poured.  Its 
deep  channel  swung  east  and  north  from  the 
main  range  of  the  Rockies.  Its  waters  were 
augumented  by  similar  streams  heavy  with 
the  silt  of  great  plains  of  sedimentary  de- 
posits laid  down  in  previous  untold  ages  when 
inland  seas  lapped  the  newly  risen  mountains. 

What  manner  of  animals  lived  in  that  great 
period  of  time  we  may  only  guess.  Perhaps 
it  was  during  those  ages  that  the  dinosaurs, 
whose  fossilized  bones  are  now  found  in  the 
eroded  brakes  of  our  streams,  lived  in  the 
swamps  of  a  semitropic  climate.  How  long 
they  lived  we  do  not  know.  Geologists  say 
at  Least  140,000,000  years  and  up  until  60,- 
000,000  years  ago.  Then  began  a  slow  change 
in  the  climate.  Glaciers  formed  in  the  Arctic 
and  slowly  advanced  through  a  hundred 
thousand  years  or  more.  Slowly,  they  came, 
covering  what  is  now  Canada  and  northern 
Montana  along  with  States  as  far  south  as 
Illinois  and  Iowa.  The  great  sluggish  dino- 
saurs and  other  huge  reptilian  creatures,  un- 
able to  adapt,  themselves  to  the  increasing 
cold,  perished  before  the  steadily  advancing 
ice  sheet  and  their  bones  were  buried  in  the 
congealing  mud   of  the  swamps. 

Several  times  during  a  period  of  a  million 
years,  ice  sheets  crawled  southward,  receded, 
advanced  again.  The  advance  blocked  the 
channels  of  the  Missouri  River,  the  Mussel- 
shell, the  Yellowstone  and  Milk  Rivers,  and 
their  tributaries.  Acting  as  a  dam,  the  gla- 
cier- backed  the  water  of  the  Missouri  over  the 
wide  valley  it  had  cut  for  itself.  Its  burden 
of  silt  was  deposited  in  the  channel  and  the 
valley  until  the  old  stream  bed  was  filled  in 
to  a  great  depth.  Still  the  ice  sheet  advanced 
until  it  had  crawled  to  the  edge  of  the 
Bear's  Paw  Mountains  and  almost  completely 
surrounded  the  Little  Rocky  Mountains. 
Then  the  force  of  the  great  blocked  river  cut 


a  new  channel,  usurped  the  channel  of  a  pre- 
glacial  tributary  of  the  north-bound  Mussel- 
shell River  and,  instead  of  the  Hudson  Bay, 
the  Missouri  sought  the  Gulf  of  Mexico  as 
its   destination. 

Other  millions  of  years  passed  and  the  ice 
sheet  melted  as  the  climate  changed  again 
Only  the  Artie  ice  cap  remained  as  a  remnant 
of  the  glacial  age.  The  plains  over  which  the 
ice  sheet  had  advanced  and  the  hills  it 
had  leveled  were  scattered  with  boulders 
from  the  far  north.  Great  deposits  of  gravel 
and  vast  morraines  of  debris  were  left  as  the 
ice  melted. 

The  Milk  River,  a  prehistoric  tributary  of 
the  Missouri  as  ii  flowed  north,  sought  a  new- 
channel  when  it,  too,  was  blocked  by  the  ice. 
Then  as  the  Missouri  was  diverted  to  the 
south  and  as  the  ice  sheet  left  the  filled-in 
channel  of  the  old  Missouri,  the  Milk  River, 
for  some  distance  in  northern  Montana,  pre- 
empted the  channel  of  its  mother  river,  then 
turned  south  as  it  again  encountered  the  re- 
ceding ice  sheet  and  rejoined  the  Missouri 
on  its  journey  to  a  new  sea. 

Because  the  Milk  River  now  flowed 
through  the  wide  valley  carved  by  the  Mis- 
souri and  filled  in  by  the  damming  of  that 
stream,  it  had  a  fairly  level  valley  to  bisect. 
As  it  grew  older  and  its  early  work  of 
erosion  was  finished,  the  Milk  River  became 
a  meandering  stream  subject  to  floods  which 
caused  it  to  overflow  year  after  year,  each 
year  leaving  a  layer  of  silt  from  the  burden 
it  always  carried  and  which  gave  it  the 
name  of  "Milk"  River  when  the  white  man 
came. 

Origin  of  Indians  Unknown 

When  or  from  whence  the  Indian  came 
no  one  knows.  How  many  prehistoric 
peoples  bad  Lived  and  died  before  the  Indian 
no  one  knows. 

An  ancient  legend  of  the  Gros  Ventres,  one 
of  the  tribes  of  the  Blackfoot  Indian  Nation, 
relates  how  one  clan  or  village  of  their 
people  was  fishing  on  the  ice  far  out  from 
the  shore  of  a  great  lake  when  the  ice 
broke.  Some  were  drowned  and  others  fled 
to  the  opposite  shore  and  so  came  to  a  new 
country  from  which  they  could  never  return 
because  the  lake  never  completely  froze  over 
again. 

The  new  country,  so  the  legend  goes,  was 
a    more    generous    land    than    their   own   and 


the  people  thrived  and  multiplied  until  thej 
spread  over  so  vast  a  territory  that  th( 
many  clans  did  not  know  each  other  anc 
came  to  speak  different  languages.  Hunting 
and  fishing  were  good  and  for  many  hun 
dreds  of  generations  they  lived  among  moun 
tains,  lakes,  and  rivers.  Then  one  chieftain 
un'able  to  agree  with  his  fellow  chiefs,  lee 
bis  clan  into  the  unknown  land  that  lay  t( 
the  south  and  each  year  they  followed  th< 
buffalo  and  antelope  still  farther  south  ani 
as  they  traveled  they  found  the  buffalo  mon 
plentiful  and  the  climate  milder. 

They  were  continually  harassed  by  othei 
tribes  and  because  they  were  forced  int< 
war  they  became  skillful  in  the  uses  o] 
weapons.  As  nearly  as  can  be  estimated,  i 
was  about  300  years  ago  that  these  peoph 
reached  the  country  of  the  "Big"  am 
"Little"   Rivers,   the  Missouri  and   the  Milk 

They  found  others  before  them,  the  Sho 
shone  or  Snake  Indians.  And  because  thej 
had  become  a  tribe  of  warriors  as  a  result 
of  (heir  encounters  with  many  enemies  anc 
because  in  their  southward  journey  they  hac 
come  across  an  early  outpost  of  the  Hudsor 
Bay  Co.,  and  had  traded  for  a  "firestick,' 
which  was  an  ancient  musket,  and  a  few 
rounds  of  ammunition  they  were  able  to  de 
feat  the  Snake  Indians  and  drive  them  inn 
the  West. 

The  people  from  the  north,  who  callec 
themselves  the  "Wind  River  People,"  founc 
many  strange  writings  on  cliffs  and  boulders 
carved  in  the  likeness  of  animals  and,  be 
cause  they  could  not  understand  the  writings 
and  did  not  know  the  significance  of  tlu 
animals,  they  associated  them  with  the  super 
natural  and  made  sacrifices  to  them  ol 
meat  and  skins  and  pieces  of  their  own  flest 
io  propitiate  the  gods  of  the  Snakes.  Some 
of  the  old  men  of  the  tribe  said  these  enemj 
tribes  were  all,  at  one  time,  part  of  then- 
own  nation  and  had  come  also  from  the  north 
but  many  years  before. 

This  new  country  suited  the  newcomers 
Here  were  high  prairies  abounding  in  buffalc 
and  other  game.  Mountain  streams  were  full 
of  fish  and  lined  with  berry  bushes. 

Coming  of  the,  White  Man 

After  many  years  of  a  pleasant  nomadic  ex 
istence,  brightened  occasionally  by  a  skirmisli 
with  a  warring  nation,  darkened  at  intervals 
by  periods  of  drought  when  the  prairie  grass 
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was  scarce  for  the  buffalo  and  the  great  lum- 
bering herds  drifted  restlessly  in  search  of 
food  or  when,  as  if  forewarned,  the  buffalo 
fled  to  the  south  before  the  coming  of  a  severe 
winter,  strange,  bearded  white  men  began  to 
appear  on  the  rivers  or  with  a  party  of 
Indians  from  a  neighboring  tribe  to  the 
east. 

These  white  men  made  friends  with  the 
Indians.  They  married  their  daughters  and 
built  mud-daubed  houses  and  long-trading 
posts,  trading  sugar  and  tea,  whisky,  fire- 
arms, and  ammunition  for  bundles  of  furs. 
The  sons  and  daughters  of  these  white  men 
and  Indian  women  married  and  built  them- 
selves cabins.  More  and  more  white  men  con- 
tinued to  come  up  the  rivers  and  by  wagon 
train  until  in  the  sheltered  bends  of  the  Milk 
River  and  the  Missouri,  blue  Cottonwood 
smoke  spiraled  from  chimneys  and  from  the 
vents  of  Indian  lodges  and  children  played 
unafraid,  for  among  those  first  white  traders 
and  trappers,  the  mixed  bloods  and  the 
Indians  there  was  peace  and  friendliness. 

But  more  and  more  white  men  came  each 
spring.  Uneasiness  grew  among  the  chiefs- 
Bash  young  men  made  swift  attacks  on  wagon 
trains.  Army  posts  were  established  to  keep 
Indians  on  newly  formed  reservations. 
Treaties  were  made  with  the  chiefs  and 
whisky  and  gayly  colored  calicos  and  blankets 
distributed  to  the  people,  who  did  not  know 
they  were  signing  away  their  homeland. 

With  the  creation  of  reservations  for  the 
Indians  a  new  class  of  white  men  came  into 
the  country.  Cattlemen  and  then  sheepmen 
established  ranches  and  in  a  few  years  a  rail- 
road was  built.  At  first  a  handful  of  stock- 
men ruled  the  open  range,  but  in  a  few  years 
they  gave  way  to  the  increasing  numbers  of 
smaller  ranchers  who  owned  from  200  to  1,000 
cattle  and  from  2.500  to  5,000  sheep.  These 
ranchers  settled  on  land  in  the  river  valley 
and  along  the  larger  creeks,  and  their  ranges 
extended  as  far  back  in  the  hills  as  they 
could  hold.  Grass  was  plentiful  on  the 
prairie,  but  a  home  ranch  near  the  railroad 
with  plenty  of  good  water  was  desirable. 

It  was  during  the  early  days  of  ranching 
in  northern  Montana  that  a  series  of  hard 
winters  was  encountered.  Feed  had  to  be 
bought  with  money  borrowed  from  banker 
or  merchant  at  an  exorbitant  rate  of  interest. 
Even  the  high-priced  feed  failed  to  save  the 
flocks  and  herds.  For  months,  during  the 
financial  depression  of  the  nineties,  no  trains 
lan  on  the  railroad  and  food  became  scarce 
for  men  as  it  was  for  animals. 

Practically  every  ranch  was  mortgaged. 
Few  debts  could  be  paid  and  in  a  few  years 
the  bankers  and  merchants  owned  the  places. 
Increased  herds  of  stock  on  the  range  to  de- 
plete the  natural  forage,  years  of  drought 
and  depression  had  ruined  all  but  a  handful 
of  stockmen. 

A  few  ranchers  had  plowed  small  fields  and 
in  good  years  were  able  to  raise  a  little  grain 
or  hay  and  a  garden.  But  recurring  years 
of  drought  convinced   them   that   some   form 
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of  irrigation  would  In1  necessary  if  there  was 
t<>  lie'  any  future  to  the  country. 

Water  rights  were  secured  on  creeks  and 
a  number  of  ranchers  laid  out  small  irriga- 
tion systems.  These  witli  a  few  early  flood 
control  projects  assured  hay  crops  to  the 
lower  valley,  or  that  portion  between  Harlem 
and  Nashua  in  the  Milk  River  Valley. 

Beginning  of  Upper  Valley  Irrigation 

In  the  upper  valley,  particularly  that  sec- 
tion lying  between  Chinook  and  Harlem,  ac- 
tual irrigation  began  in  1889  when  T.  B. 
Burns  acquired  the  first  water  right  on  Milk 
River.  Mr.  Burns  hail  come  to  northern  Mon- 
tana from  the  Gallatin  Valley  and  was  an 
experienced  irrigation  farmer.  The  establish 
nient  of  the  Fort  Belknap  Indian  reservation 
in  1888  had  left  a  great  portion  of  the  river 
valley  open  to  settlement  and  among  the 
new  settlers  were  many  who  had  been 
farmers. 

In  1890  Burns  and  a  group  of  nearby  set- 
tlors constructed  a  brush  and  rock  dam  in 
the  Milk  River  near  the  present  site  of  the 
Fort  Belknap  diversion  dam.  This  dam  was 
maintained  for  20  years. 

It  was  soon  apparent  that  the  natural  flow 
of  Milk  River,  very  low  during  the  summer, 
would  not  be  adequate  for  an  irrigation  proj- 
ect of  any  size.  In  1891  E.  S.  Nettleton, 
Chief  Engineer  of  the  United  States  Depart- 
ment of  Agriculture,  conducted  a  reconnais- 
sance survey  of  the  headwaters  of  the  St. 
Mary's  River  as  to  the  feasibility  of  its 
diversion  into  Milk  River.  Nettleton  indi- 
cated in  his  report  that,  the  project  was 
physically  and  economically  practical. 

Ten  years  later,  under  authority  conferred 
by  an  act  of  Congress  to  determine  to  what 
extent  northern  Montana  could  be  reclaimed, 
Gerard    Matthes    made    a    preliminary    topo- 


graphic survey  of  St.  Marys  Canal.  Dur- 
ing this  same  year  the  Canadian  Northwest 
Irrigation  Co.  completed  the  construction  of 
a  canal  diverting  from  the  St.  Marys  River 
about  7  miles  north  of  the  International  bound- 
ary, for  the  irrigation  of  a  large  tract  of  land 
in   southern  Alberta. 

Up  to  this  time  the  irrigation  development 
of  the  valley  in  the  vicinity  of  Chinook  was 
continuing  under  Burns  and  his  associates. 
As  the  largest  industry  in  northern  Montana 
was  stock  raising,  hay  was  the  principal  crop. 
More  and  more  clearly  was  the  need  for  more 
water  demonstrated  each  year  as  the  country 
became  more  thickly  populated. 

In  1901  C.  C.  Babb  was  employed  by  the 
United  States  Geological  Survey  to  determine 
the  most  feasible  method  for  the  utilization 
of  water  from  St.  Marys  River.  In  1902  he 
reported  that  his  investigations  showed  the 
most  economical  project  would  be  the  delivery 
of  water  from  St.  Marys  River  to  the  Milk 
River  through  the  proposed  St.  Marys  Canal, 
and  transportation  by  river  channel  to  the 
lower  valley.  A  suitable  agreement  had  to 
be  made  with  Canada  to  protect  the  water 
supply  from  diversion  throughout  the  200 
miles  or  more  of  river  channel  in  Canada. 

Preliminary  work  in  connection  with  the 
St.  Marys  unit  was  continued  throughout 
1903  ami  1904.  By  1905  the  rapid  progress 
of  Canadian  irrigation  activity  created  an 
urgent  demand  for  the  development  of  the  St. 
Marys  River  project.  On  March  25,  1905, 
$1,000,000  of  the  reclamation  fund,  created 
in  1902,  was  set  aside  for  construction  of  the 
canal  if  a  satisfactory  agreement  could  be 
reached  with  Canada. 

Construction   of  St.  Mary's   Canal   Ktart<:tl 

During  the  year  1906  the  preliminary  work 
was    continued    and    in    1907,    an    agreement. 
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Iiaving  been  reached  with  Canada,  construc- 
tion was  started.  During  1908  construction 
of  the  canal  system  for  the  irrigation  of 
the  lower  valley  between  Dodson  and  Malta 
was  started. 

On  January  6,  1008,  the  Supreme  Court 
of  the  United  Slates  affirmed  a  lower  court 
order  which  granted  the  Indians  of  the  Fort 
Belknap  reservation  a  prior  right  to  all  the 
natural  How  of  Milk  River  which  could  be 
beneficially  used  upon  reservation  lands  up 
to  a  certain  amount.  This,  during  an  ordi 
nary  season,  is  more  than  yielded  by  the  river 
and  its  tributaries  above  the  Indian  project 
diversion  dam.  It  was,  however,  a  factor 
increasing  the  need  for  supplemental  St. 
Mary's  supply,  both  to  care  for  the  existing 
demand  and  to  provide  for  future  develop- 
ment  under  way. 

In  1916  the  St.  Mary's  Canal  was  finished, 
and  the  first  water  delivered  to  the  Milk 
River  for  irrigation  use  was  during  the 
season  of  1917. 

The  irrigation  plan  of  the  Milk  River 
project  provided  for  a  storage  reservoir  at 
Sherburne  Lake,  since  included  in  Glacier 
National  Park,  and  its  diversion  through  a 
29-mile  canal  heading  three-quarters  of  a 
mile  below  lower  St.  Mary's  Lake  and  dis- 
charging into  the  North  Fork  of  Milk  River, 
thus  supplementing  the  river's  natural  flow 
and  that  of  other  streams  emptying  into  Milk 
River.  Water  is  diverted  from  Milk  River 
by  dams  near  Chinook.  Harlem.  Dodson,  and 
Vandalia. 

The  irrigation  districts  in  Blaine  County, 
cooperatively  organized  many  years  ago,  hold 
early  water  rights  on  the  river  and  because 
the  natural  flow  is  often  extremely  small, 
these  districts,  five  in  all,  have  contracted 
with  the  Bureau  of  Reclamation  for  addi- 
tional water.  Water  for  the  Indian  project 
is  diverted  by  a  dam  on  the  reservation  and 


water  for  the  east  end  or  lower  valley,  is 
diverted  at  the  Dodson  Dam.  A  south  canal 
supplies  lands  on  the  south  side  of  the  river 
between  Dodson  and  Strater  and  conveys 
water  to  the  Nelson  Reservoir,  20  miles  north- 
east of  Malta,  for  storage  and  diversion  to 
the  Saco  and  Hinsdale  districts.  A  north 
canal  supplies  water  for  farmers  on  the  north 
side  of  the  river  from  Dodson  to  the  east  end 
of  the  Malta  district.  A  dam  near  Vandalia 
diverts  water  into  a  canal  on  the  south  side 
of  the  river  for  lands  near  Tampico,  Glasgow, 
Paisley   and   Nashua. 

Original  plans  for  the  Milk  River  project 
included  a  reservoir  at  the  site  of  the  Chain- 
of-Lakes.  Because  of  high  construction  costs 
this  unit  was  abandoned. 

Not  until  the  winter  of  1937,  thirty  years 
after  construction  was  begun  on  the  project, 
was  the  Chain-of-Lakes  Reservoir  incorpo- 
rated into  the  system.  The  Chain-of-Lakes 
lies  3  miles  northeast  of  Fresno  and  will  re- 
quire a  dam  to  cost  approximately  $2,000,000. 
The  Chain-of-Lakes  probably  marks  the  line 
of  a  pre-glacial  channel  of  Milk  River. 

Construction  of  the  Fresno  Dam  and  the 
creation  of  the  Chain-of-Lakes  Reservoir,  will 
not  only  supply  additional  water  for  the  sys- 
tem, but  it  will  help  control  the  periodic 
floods  of  the  river.  The  towns  of  Havre, 
Chinook,  and  Harlem  will  use  water  and  the 
Utah-Idaho  Sugar  Co.  has  agreed  to  a  con- 
tract for  water.  Success  of  the  development 
plans  for  the  entire  valley  depends  directly 
upon   this  unit  of  the  irrigation  system. 

Land  Prices  Increase 

In  the  early  days  of  construction  on  the 
Milk  River  project  and  the  assurance  of  the 
completion  of  the  irrigation  system,  land 
in  ice-  rose  steeply.  Ranchers  who  had  here- 
tofore depended   upon   range  grass   the  year 
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around,  began  to  buy  up  large  tracts  of  the 
valley  land.  Rangers  were  rapidly  becoming 
overstocked  and  they  realized  that  some  pro- 
vision for  winter  feeding  would  be  necessary 
within  a  few  years. 

Speculators  were  encouraged  to  invest  in] 
Milk  River  land,  obtaining  tracts  from  the 
local  banks  and  businessmen  who  had  been 
burdened  with  land  since  the  early  settlers 
had  first  started  borrowing.  By  the  time  the 
irrigation  project  was  completed  few  of  the 
original  settlers  were  still  on  their  own  land. 

Development  of  the  valley  lands,  even  with 
the  completion  of  the  irrigation  system,  was 
retarded  to  a  great  extent  by  the  homestead 
era  when  a  free  home  on  the  vast,  unplowed 
prairies  was  infinitely  more  attractive  than 
the  higher  priced  irrigated  land. 

Dry-land  farming  completely  overshadowed 
irrigated  farming.     This,  combined  with   the 
fact    that    the   larger   part    of   the    irrigated 
tracts    were    unpatented    and    that    patents 
would  not  be  issued  to  the  owners  thereof 
until   construction   charges   of   the   irrigation] 
system    were   determined    and    arrangements 
made  for  their  payment  kept  many  persons 
from   developing  irrigated   tracts.     As   a   re- 
sult of  the  nonissuance  of  patents,  there  was] 
a   considerable  period  of  time  when   county 
taxes  could  not  be  levied  against  the  property. 
Irrigated   land   upon   which  taxes  were  noa 
levied   and   upon  which  construction  charges 
had  not  yet  been  assessed,  made  cheap  hay 
land  for  the  stockmen  who  were  still  inter- 
ested mainly  in  raising  feed. 

Scattered  tracts  of  patented  land  paid  taxes,! 
but  the  owners  of  these  tracts,  usually  busi- 
nessmen who  regarded  their  land  as  an  in- 
vestment or  ranchers  who  needed  winter 
pasture,  paid  their  taxes  without  thought  of 
developing  their  land  to  the  point  where  it 
would  produce  enough  crops  to  pay  its  own 
taxes. 

Although  it  was  not  at  once  apparent,  it 
soon  developed  that  the  dry-land  farmers  and 
the  ranchers  were  working  at  cross  purposes. 
The  homesteader  by  filing  on  submarginal 
range  land  was  mining  the  future  of  thej 
stockman,  and  the  stockman,  who  owned  the 
valley  land  which  he  did  not  cultivate,  was 
preventing  the  farmer  from  settling  on  the 
only  land  upon  which  he  could  make  a  living. 

The  situation,  due  to  the  earlier  develop-] 
ment  of  irrigation  farming,  differed  somewhat 
in  the  Blaine  County  end  of  the  project. 
There  most  of  the  land  was  patented  and 
irrigated  by  private  projects.  As  the  original 
owners  died,  moved  away,  or  retired,  the 
tracts  were  subdivided  and  rented.  In  Blaine 
County,  as  a  result,  there  are  considerably 
more  tenant  farmers  than  in  the  Malta  or 
Glasgow  district  and  the  land  is  more  highly 
dei  eloped. 

In  1928,  a  few  years  after  taxes  were  first 
levied  against  unpatented  land,  the  farm 
population  of  the  Milk  River  Valley  was 
1,525.  Of  this  number  776  lived  in  Blaine 
County,  521  in  Phillips  County,  and  228  faria 
(Continued  on   page  1  / 2  I 
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THROUGH   OUR  CAMERA   LENS 


Continuous  Burning  to  Eradicate 

Noxious  Weeds 

By  C.  L.  CORKINS,  State  Entomologist,  and  A.  B.  ELLEDGE,  County  Pest  Inspector,  Powell,  Wyo. 


IN  THE  January  1940  issue  of  the  Recla- 
mation Era  brief  mention  was  made  of  the 
use  of  continuous  burning  for  noxious  weed 
eradication.  Since  this  method  seems  to 
have  a  practical  appeal  to  many  people,  es- 
pecially farmers,  and  numerous  questions 
have  been  raised  about  it,  an  enlargement 
upon  the  subject  seems  desirable. 

Continuous  burning  is  still  in  the  experi- 
mental stage,  but  it  offers  hopeful  prospects 
of  becoming  cheaper  and  more  practical  and 
efficient  than  the  chemical  methods  for  small 
patches  of  weeds  under  certain  conditions. 
As  yet  we  arc  only  sure  of  our  ground  in 
saying  th'at  it  is  a  better  eradicant  than 
chlorate  on  White  Top.  Lepidium  draba.  and 
Canada  thistle,  Cirsium  arvense.  It  will 
kill  other  noxious  weeds,  but  refinements  in 
our  methods  will  have  to  be  made  before  it 
will  be  cheaper  than  chlorate  on  bindweed 
and  Russian  knapweed.  But  refinements 
are  possible,  for  this  method  is  new  'and  our 
experience  yet  very  limited.  Our  test  work 
was  started  in  1937.  Extensive  field  opera- 
tions were  started  for  the  first  time  during 
the  spring  of  1939.  No  fundamental  re- 
search has  yet  been  made  and  such  impor- 
tant questions  as  (a)  the  longest  possible 
allowable  interval  between  applications,    (b) 


the  best  time  to  start  treatment,  (c)  the 
proper  time  to  renew  treatment  the  second 
year,  and  (d)  the  exact  optimum  degree  of 
burning  are  yet  incompletely  or  wholly  un- 
answered. So  it  is  hoped  that  this  article 
may  not  only  stimulate  practical  trials  else- 
where, but  also  initiate  research. 

When  the  test  plots  were  inaugurated  in 
1937,  it  was  thought  that  continuous  burning 
might  work  very  much  like  continuous  culti- 
vation by  depleting  the  starch  and  sugar  re- 
serves in  the  root  system  and  by  preventing 
their  manufacture  in  the  leaves  of  the  plant. 
As  a  consequence,  we  started  by  completely 
binning  the  plants  down  to  the  ground,  which 
was  referred  to  by  the  workmen  as  a  "tight 
burn.''  The  reaction  of  the  plants  was  very 
similar  to  a  clean  cut  by  a  tool  at  the 
surface  of  the  ground.  In  a  day  or  two, 
new  growth  "popped"  right  up  and  they 
quickly  reestablished  themselves.  A  10-  to 
14-day  interval  seemed  to  be  as  long  as  could 
be  left  between  treatments.  The  regrowth 
was  so  rapid  and  persistent  the  first  year 
that  we  became  a  bit  discouraged  with  the 
project.  This  continued  until  midseason  the 
second  year  and  then  results  began  showing 
up  rapidly.  None  of  the  test  plots  which 
showed   complete   eradication   has  ever   since 


The  burning  method  is  especially  applicable  to  the  individual  farmer's  use,  as  the  only 
important  cash  item  of  expense  is  the  fuel 


produced  any  signs  of  return  of  weeds.     How-J 
ever,    the   necessity    of   such   frequent    treat-J 
ments    made    the    method    doubtful     as    to 
practical  value.     And  then  one  of  the  countiS 
pest  inspectors  reported  the  unusual  results  of] 
an  entirely  accidental  experience.    Herein  liea 
a  little  story  of  stumbling  onto  an  important 
fact,  which   has   its  counterpart  in  much   of 
the  history  of  progress. 

John  Hendreschke,  county  pest  inspector  ofj 
the  Eden  Valley,  Wyo.,  was  burning  a  patch 
of   bindweed    which    had    developed    mature 
seed.     The  growth  was  heavy  and  thick  and 
John  was  doing  a  good  job  of  burning  it  all! 
up.     In  fact,  he  was  doing  such  a  good  job 
that  by  the  time  it  was  half  done,  his  burning 
fuel  had  been  three-fourths  used  up.     So  it 
was  a  matter  either  of  making  a  long  trip 
after  more  fuel  or  taking  a  chance  on  getting 
the  job  done  with  a  rapid,  light  burning.     He 
chose  the  latter  and  proceeded  to  quickly  sear] 
the    tops  of   the   plants  on  the   rest  of  the 
patch. 

John  got  his  surprise  when  he  went  back 
to  treat  this  patch  the  next  summer.  The 
part  which  he  had  given  a  "good  job"  of 
heavy  burning  seemed  to  have  been  stimu- 
lated by  the  treatment  and  the  growth  was 
heavier  and  ranker  than  before.  The  part 
that  he  had  given  the  "poor  job"  of  light 
searing  of  the  top  foliage  was  thinned  out 
at  least  half  and  the  remaining  plants  were 
sickly   and  weak. 

The  Scaring  Process 

Thus  John  Hendreschke  became  the 
father  of  the  light  searing  process,  which 
has  led  the  way  to  the  practical  application 
of  the  burning  method.  In  treating  889 
patches  of  weeds  at  Powell  last  year,  ag- 
gregating 18%  acres  over  a  101-mile  route, 
the  intervals  between  burning  were  length- 
ened out  to  3  to  5  weeks,  and  none  had 
more  than  5  treatments.  And  the  results 
were  far  better  than  with  twice  as  many 
applications   of   the    tight   burn. 

It  seems  that  there  is  some  action  pro- 
duced by  the  light  sear  besides  starch  star- 
vation. After  treatment,  the.  roots  die  down 
into  the  ground  several  inches  and  the  plants 
have  a  physiological  set-back.  Just  what 
the  action  may  be  is  not  known.  When  the 
deeper  roots  start  dying,  they  appear  as  des- 
sicated  as  if  they  had  been  dried  out  in  a 
hot  oven.     They  look  entirely  different  from 
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the  dark  brown  decayed  roots,  which  have 
been  beset  witli  bacterial  rot,  produced  by 
continuous  cultivation. 

The  first  burning  is  given  at  the  pre 
budding  stage  in  the  spring.  This  is  when 
the  starch  reserves  are  the  lowest  and  the 
roots  in  the  poorest  condition  to  stand  a 
shock.  Whether  it  is  safe  to  let  the  plants 
regrow  this  long  before  a  scion,]  treatment 
is  given  is  not  known.  We  take  no  chances 
and  sear  them  again  a  couple  of  weeks  ahead 
of  the  pre-budding  stage.  It  is  believed 
there  should  be  a  fair  amount  of  foliage 
always  present  to  sear.  The  plants  are  al- 
lowed to  reach  the  pre-budding  stage  again 
the  second  spring  of  treatment  before  limn- 
ing  is  started. 

With  this  method,  as  with  continuous  cul- 
tivation, there  is  a  wide  variability,  even  on 
a  given  weed  species,  in  their  resistance  to 
treatment.  It  is  impossible  to  predict  just 
how  long  it  is  going  to  take  to  kill  a  patch 
of  weeds.  During  the  1939  season  of  initial 
treatments,  when  5  burnings  were  given  from 
May  to  October,  43  plots  were  eradicated, 
267  more  than  90  percent  killed,  and  the 
balance  of  579  showed  definite  signs  of  weak- 
ness. It  is  indicated  that  the  average  num- 
ber of  burnings  required  will  be  about  8  or 
>  over  a  2-year  period  for  White  Top  and 
1'anada  Thistle.  Some  will  doubtless  require 
nore  treatments  and  a  few  will  probably  take 
5  seasons  to  completely  eradicate.  There  has 
)een  one  very  prominent  factor  of  variability 
noted.  Weeds  on  dry  areas  react  more 
piickly  to  burning  than  those  in  moist  or 
ivet  situations.  This  may  be  correlated  with 
I'olume  of  root  system,  but  such  does  not  yet 
ippear  to  be  at  all  certain. 

We  now  feel  very  hopeful  about  one  impor 
:ant  experience  with  the  burning  process, 
lamely,  that  when  eradication  is  indicated 
is  completed  by  no  return  growth  over  a  sea 
;on's  period,  eradication  is  really  an  ac- 
complished fact.  Surface  readings  of  results 
ipparently  tell  an  accurate  story.  Such  is 
lot  the  case  with  the  chlorate  method,  for  it 
las  been  our  sad  experience  that  regrowth 
shows  up  too  frequently  when  the  job  was 
bought  completed.  Re-treatment  of  chlo- 
rated  areas  often  drives  the  cost  of  this 
method  two  to  three  times  as  high  as  the 
nitial  treatment.  One  cannot  be  sure  for 
several  years  after  no  new  growth  has  come 
ip  that  a  cblorated  weed  patch  is  eradicated, 
ind  at  times  we  are  doubtful  if  one  ever 
ian  be  sure. 

The  lay-out  of  the  plots  for  a  burning  job 
s  exceedingly  important.  An  entire  unit  of 
nfestation  must  be  completely  treated.  If 
mo  burns  only  part  of  an  infestation,  it  will 
>e  found  that  on  the  edge  next  to  the  un- 
reated  area,  unharmed  roots  from  the  un- 
reated  plants  will  grow  underneath  and  into 
he  treated  area  at  least  6  feet  a  year.  So 
f  burning  is  being  used  along  a  fence  row 
r  ditch  bank  adjacent  to  an  infested  field, 
it  is  imperative  that  the  field  be  treated  by 
j-ontinuous  cultivation  at  the  same  time. 
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A  3-horsepower  spray  pump  operating  1  to  3  burners  and  spraying 
5  to  6  gallons  per  minute 


Cost  of  Eradication 

Unit  statistical  data  on  field  operation  can 
he  based  on  only  the  one  initial  year  of  ex- 
perience we  have  had  so  far.  This  was  un- 
der public  operation  in  a  pest  district,  where 
all  cost  factors  bad  to  he  considered  and  the 
projecl  placed  mi  a  large  scale  of  operations 
over  a  wide  area.  Large  power  equipment, 
which  is  described  later,  was  used.  An  aver- 
age of  0.95  gallon  of  burning  oil  was  con- 
sumed per  square  rod.  With  refinement  in 
the  burning  equipment,  this  was  cut  to  0.42 
gallon  per  square  rod  1'or  the  last  treatment. 
The  total  average  time  required  per  treat- 
ment per  nozzle  per  square  rod  was  6.4 
minutes.  It  is  estimated  that,  loss  of  time 
in  moving  the  equipment  between  patches  and 
the  making  of  records  accounted  for  at  least 
half  of  this  time.  One  man  can  and  should 
actually  light  sear  a  square  rod  in  2  to  3 
minutes.  The  average  cost  factors  per  square 
rod  per  treatment  were :  Labor,  5  cents ; 
In, riling  oil.  21-..  cents:  machine  and  mileage, 
2  cents  and  administration  1%  cents  making 
a  total  of  11  cents.  If  the  number  of  applica- 
tions necessary  is  8,  the  total  cost  of  eradica- 
tion would  be  88  cents  per  square  rod. 

This  method  is  especially  applicable  to 
the  individual  farmer's  use,  as  the  only  im- 
portant cash  item  of  expense  is  the  fuel.  The 
necessary  equipment  is  cheap,  as  a  home 
burning  outfit  can  be  rigged  up  for  $15  or 
$20  and  may  and  should  be  used  for  other 
purposes,  such  as  burning  annual  weeds  in 
waste  areas  and  spraying  the  garden  and 
orchard.  Thus,  if  this  method  of  eradica- 
tion is  put  on  a  cash  outlay  basis  for  the  in- 
dividual operator,  it  will  run  only  about  10 
to  20  cents  per  square  rod  for  eradication. 

The  equipment  is  designed  to  burn  a  very 
lew-grade   fuel.     Perhaps   the   most    satisfac- 


tory fuel  is  furnace  oil,  which  costs  1  (-cuts 
per  gallon  in  our  area  and  is  generally  cheap 
ia  the  Western  States.  The  more  common 
fuel  used  in  Wyoming  is  refinery  bottom 
refuse,  which  is  ordinarily  a  waste  product 
of  small  cracking  plants  and  runs  from  28°  to 
3S°  I'.aume.  To  the  lower  grades  is  added 
Irom  5  to  10  percent  distillate  to  thin  it  and 
raise  the  flash  point.  This  product  usually 
sells  at  about  2  cents  per  gallon.  Our  ex- 
perience indicates  that  it  is  very  little  cheaper 
than  furnace  oil,  because  it  does  not  com- 
pletely burn  up  and  more  is  used  per  unit 
urea.  Some  feel  that  the  residue  left  on  the 
foliage  from  the  use  of  this  oil  may  be  of 
herbicidal  value,  but  this  is  doubtful, 

This  fuel  is  burned  by  running  it  through 
a  pressure  spray  pump  at  75-pound  pressure 
for  the  furnace  oil  and  125-pound  pressure 
lor  the  refuse.  The  burning  gun  is  merely 
a  12-foot  14-inch  iron  or  copper  alloy  pipe, 
with  a  Chipman  or  other  spray  gun  cut  off 
at  the  operator  end  and  a  %4-inch  Chipman 
weed  disk  in  the  flame  end.  A  loop  is  placed 
in  the  rod  at  the  flame  end  in  order  to  preheat 
the  fuel  with  its  own  flame  before  it  is  ignited. 
This  loop  should  be  constructed  so  that  the  oil 
is  thoroughly  heated,  but  not  vaporised.  It  is 
important  that  the  Chipman  type  of  disk  be 
used,  as  it  will  throw  a  broad,  flat  flame  that 
cannot  be  secured  by  any  other  type.  It  should 
also  be  pointed  out  that  extensive  trial  has 
shown  that  the  size  of  the  disk  outlet  cannot  be 
smaller  than  indicated  and  a  larger  one  will 
simply  waste  fuel. 

Three  types  of  spraying  equipment  are  used 
to  meet  varying  conditions. 

1.  The  junior  size  model,  2  horsepower, 
high  pressure  spray  rig  is  adaptable  to  public 
programs,  and  will  easily  run  two  guns. 
Larger  equipment  is  unnecessary.  This  rig 
is   mounted   on   a    truck,   and   is   particularly 
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An  infested  area  3  weeks  after  searing.     Note  the  standing  foliage  killed  by  the  light 
searing.     Little  regrowth  is  yet  in  evidence 


adapted  to  use  on  roadsides  and  dry  waste 
areas.  This  outfit  can  be  rigged  up  for  about 
$300,  without  truck. 

2.  A  light  power  spray  rig  with  a  ^-horse- 
power air-cooled  motor,  mounted  on  a  rubber- 
wheeled  light  trailer  and  drawn  by  a  single 
horse,  is  best  adapted  for  public  programs  on 
irrigated  farms  and  waste  areas  inaccessible 
to  the  truck  equipment.  The  wheel  mount- 
ings of  the  trailer  should  be  adjustable,  so 
that  the  rig  can  be  taken  through  row  crops 
wit  bout  damaging  them.  This  is  a  one-man 
outfit  and  can  be  made  for  about  $100  com- 
plete. 

3.  The    hand    orchard    type    of    sprayer    is 


cheap  and  handy  for  the  individual  farmer. 
The  pump  may  be  mounted  on  a  steel  drum 
and  constructed  complete  for  not  more  than 
$20. 

Of  course  the  common  generator  types  of 
burners  may  be  used,  but  they  are  both  slow 
and  dangerous  to  operate.  We  have  elimi- 
nated them  as  being  entirely  impractical. 

The  degree  of  burning  of  the  foliage  of  the 
weeds  is  so  important  that  it  should  be  re- 
emphasized  in  closing.  The  flames  should 
be  passed  rapidly  over  the  tops  of  the  plants 
so  that  they  are  so  lightly  seared  that  they 
will  not  wilt  until  the  next  day  following 
treal  ment. 


A  1937-38  test  plot  of  the  burning  method  for  eradicating  White  Top.     No  regrowth 
has  appeared  and  no  live  roots  were  ever  found  in  many  deep  diggings 
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Irrigation  History  on 
Milk  River 

(Continued  from  page  138) 

families  in  Valley  County.  In  the  Chinoo 
district  499  families  were  engaged  in  farminj 
in  the  Malta  district  268,  and  in  the  Glasgow 
district  153.  There  were  more  renters  i 
Blaine  County  than  owners  and  more  ownei 
than  renters  in  either  of  the  other  tw 
counties. 

First  Milk  River  Irrigation 

The  first  actual  delivery  of  water  to  th 
first  unit  of  the  Dodsou  south  canal  was  i 
1912,  when  351  acres  were  irrigated  and 
revenue  of  $3,631  obtained.  In  1917,  whe 
water  was  delivered  to  the  completed  projec 
for  the  first  time,  8,780  acres  were  irrigate 
and  a  crop  report  of  the  United  States  Rech 
mation  Service  shows  a  revenue  of  $47 
548,  or  a  little  more  than  $5  per  acre. 

Although  the  construction  of  the  Mil 
River  irrigation  system  has  been  accon 
plished,  development  of  the  valley  lands  ha 
not  gone  forward  as  had  been  anticipate! 
In  the  first  place  not  much  more  than  2 
percent  of  the  land  was  irrigable.  It  neede 
leveling  and  draining  before  it  could  produo 
and  in  the  second  place,  it  was  held  largel 
by  stockmen  owners  who  were  not  intereste 
in  farming  the  land  but  held  it  only  as 
safeguard  against  hard  winters  and  dry  se* 
sons  when  range  grass  could  not  support  thei 
cattle  or  sheep. 

In  1939  there  were  691  farms  irrigated  i 
the   Milk   River    Valley   and   crops   produce 
were    valued    at   $1,181,583.03.      This   was 
years  after  the  first  dry-land  farmers  wer 
resettled  on  irrigable  farm  units. 

As  a  direct  result  of  the  assessment  c 
taxes  against  hitherto  untaxed  land,  the  owi 
ers  around  the  year  1928  began  to  realize  tha 
their  expensive  lands  must  be  made  to  pay.  . 
picture  of  the  Milk  River  Valley  at  the  tim 
would  have  revealed  thousands  of  acres  of  p< 
tentially  productive  land  covered  with  ros 
bushes  and  buck  brush.  Down  femes  cris] 
crossed  the  fields  and  bands  of  half  wild  horse 
and  range  cattle  drifted  down  from  the  hills  t 
graze  and  find  shelter  and  water  at  the  rive 
during  winter  months.  More  developed  hole 
ings  yielded  a  crop  of  alfalfa  hay. 

Along  about  the  first  of  June  a  couple  c 
"hands"  from  the  home  ranch  were  sent  in  t 
irrigate  the  hay  land.  A  shovel  and  a  saddl 
horse  were  considered  adequate  equipment  an 
fields  that  could  not  be  irrigated  by  "wild  flooc 
ing"  were  ignored.  Seldom  more  than  half  o 
the  farm  could  be  irrigated.  The  low  spot 
filled  and  became  breeding  grounds  for  count 
less  mosquitoes  until  the  water  evaporated  am 
the  holes  became  soured  "hard  pans."  But 
sufficiency  of  hay  was  produced  for  the  need 
of  the  landowner-rancher. 

[Continued  next  month] 
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V.  SOUND  FILM,  "Weeds/'  released  this 
nonth  by  the  Bureau  of  Reclamation,  pre- 
ients  the  case  against  weeds  on  the  farm  and 
ihows  practical  methods  of  combating  weeds 
»n  irrigated  land. 

Illustrating  the  source  and  spread  of  weeds, 
laily  in  view  of  farm  owners  but  too  often 
aken  for  granted,  the  motion  picture  stresses 
reed  prevention  as  the  cheapest  and  most 
)ractical  control  method.  It  depicts  points 
if  attack  to  prevent  weed  infestation 
hat  will  save  the  farm  owner  and  the  com- 
nunity  large  expenditures  of  money  in  later 
rears. 

Losses  from  weeds,  including  the  hazard 
b  livestock  and  people  of  poisonous  varie- 
ies,  frequently  widespread  along  ditches  and 
trains,  are  presented.  The  high  cost  of 
trowing  weeds  on  irrigated  land  is  shown  by 
niniation  illustrating  how  weeds  consume 
normous  quantities  of  water. 

Scenes  from  many  irrigation  projects  show 
Iractical  methods  developed  in  recent  years 
p  stamp  out  weeds.  Here  are  shown  the 
ktest  methods  of  eradicating  weeds  on  ditch 
auks  and  permanent  control  measures  to 
eep  weeds  from  regaining  a  foothold,  once 
bey  are  driven  out.  Especially  interesting 
re  pictures  of  the  timely  searing  method 
pich  gives  promise  of  lowering  costs  of 
iilling  such  damaging  weeds  as  white  top, 
Canada  thistle,  and  poisonous  water  hem- 
pck.  Also  shown  are  the  use  of  chemicals 
s  herbicides,  including  the  wet  and  dry  ap- 
plications of  sodium  chlorate  and  the  latest 
jiethods  of  applying  carbon  bisulphide.  The 
boot-cutting  method  to  eradicate  long-lived 


perennials,  also  known  as  clean  cultivation, 
is  demonstrated  for  large  areas.  Emphasis 
is  given  to  those-  practices  that  field  tests 
have  proved  give  best  results  under  irrigation 
The  film  is  available  to  project  superin- 
tendents, county  agents,  agricultural  instruc- 
tors, and  groups  interested  in  weed-control 
work.  It  may  be  obtained  only  in  16-milli- 
meter  sound  edition,  requiring  a  16-millimeter 
sound  projector  for  showing.  Running  time 
is  20  minutes.  Requests  for  the  film  should 
be  addressed  to  the  Commissioner,  Bureau  of 
Reclamation,  Washington,  D.  C. 

William  H.  Trimble 
1885-1940 

WM.  H.  TRIMBLE,  Chief  Ranger  of  the  Boul- 
der Canyon  project,  died  the  evening  of  May  2 
at  Boulder  City,  Nev.  He  was  born  at  Chey- 
enne, Wyo.,  and  his  legal  residence  was  Colo- 
rado. With  the  exception  of  two  periods  in 
1920  and  from  1922  to  1933  he  served  continu- 
ously with  the  Bureau  of  Reclamation  from 
1918  to  the  date  of  his  retirement  for  dis- 
ability February  7,  1940.  Mr.  Trimble  is  sur- 
vived by  his  widow  and  a  married  daughter. 

Robert  F.  Skinner 
1891-1940 

ON  April  20,  1940,  Robert  F.  Skinner,  em- 
ployed as  engineer  on  the  Friant  Dam  of  the 
Central  Valley  project,  died  suddenly  of  a 
heart  attack  just  outside  of  the  Government 
office  at  the  dam  site. 


Engineer    Skinner    served  ui    of 

Reclamation  for  13  years,  startin  as 

ditch  patrol  on  the  Yakima  project, 
ing  as  inspector,  assistant  enginei  i 
engineer,  and  full  grade  engineer  on  the  K 
tas   and   Roza   divisions  of   this   project, 
Taylor  Park  Dam   in   Colorado   and   Bouldei 
Dam. 

Word  reaches  the  Bureau  that  he  is  sur- 
vived by  his  widow  and  two  sons  living  in 
Seattle. 

Safety  Diversion  Tunnel 

(Continued  from  /></;/<    135) 

on  the  tunnel  operations  emphasized  the 
necessity  for  correcting  definitely  apparent 
hazards  rather  than  placing  too  much  accent 
on  general  safety.  Effort  was  made  to 
convince  the  contractors  of  the  importance 
and  value  of  accident  prevention  and  the 
fact  that  safety  and  production  go  hand  in 
hand.  The  up-to-date  employers  realize  that 
favorable  accident  records  mean  low  com- 
pensation rates  and  a  careless  disregard  for 
accident  prevention  means  correspondingly 
high  rates.  This  is  true  not  only  lor  the 
large  operator  but  also  for  the  small 
operator;  each  pays  an  accident  compen- 
sation premium  on  his  total  pay  roll.  Kates 
paid  for  compensation  insurance  are  assessed 
on  the  basis  of  past  accident  records.  That 
is,  the  rates  are  established  as  a  result  of 
the  value  of  the  claims  made  on  the  in- 
surance company  to  pay  for  the  accidents 
sustained  by  the  employees  of  that  company. 
I  in  Government  is  properly  concerned  with 
high  accident  costs  to  the  contractor  because 
in  submitting  bids  for  work  which  he  pro- 
poses to  perform  ho  must  protect  himself  by 
submitting  a  higher  bid  than  would  other- 
wise be  possible. 

Porter  J.  Preston  is  supervising  engineer 
of  the  Colorado-Big  Thompson  project.  S.  F. 
Crecelius  is  construction  engineer  in  charge 
of  construction  of  Green  Mountain  Dam  and 
power  plant,  with  R.  B.  Ward,  field  engineer. 
The  general  contractor  is  the  Warner  Con- 
struction Co.  of  Chicago,  111.,  for  whom 
Frank  J.  Kane  is  tunnel  superintendent,  and 
Walter  X.  Hill,  chief  engineer. 

D.  A.  Club  of  Reno 

THE  officials  of  the  Reno,  Nev.,  branches  of 
the  Department  of  Agriculture  have  formed 
What  has  been  termed  the  D.  A.  Club,  a 
feature  of  which  is  a  luncheon  meeting  held 
at  a  local  restaurant  on  the  third  Tuesday 
of  each  month  for  the  purpose  of  creating 
cooperation  and  understanding  between  the 
various  branches  and  agencies  of  the  Govern- 
ment .service. 

F.  M.  Spencer,  acting  construction  engineer 
of  the  Truckee  storage  project,  attended  the 
luncheon  on  March  19  upon  invitation  of 
Government  officials  interested  in  land-use 
activities. 
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Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory1 


Colorado-Big  Thompson  Project,  Colorado 


THE  HISTORY  of  this  region  is  written  in 
the  names  upon  its  maps,  and  suggests  the 
important  parts  played  by  Spanish  explorers 
and  Spanish  American  settlers,  by  French, 
English,  and  United  States  trappers  and 
Indian  traders  by  miners  and  pioneer  lead- 
ers in  town  building  and  in  government. 
The  story  of  the  naming  of  the  towns  and 
physical  features  of  the  area  included  in  the 
projects  abounds  in  romantic  interest.  Sumo 
of  the  most  attractive  and  distinctive  place 
names  of  the  area  were  given  by  the  Indians 
who  generally  made  use  of  phrases  descrip- 
tive of  the  landscape  and  commemorative  of 
some  event  that  took  place  in  the  vicinity. 
Also  the  early  Spanish  settlers  took  care  that 
their  mother  tongue  should  he  well  repre- 
sented on  the  map.  However,  the  majority 
of  the  place  names  of  towns  have  been 
named  for  pioneers  from  the  eastern  part  of 
the  United  States.  There  are  a  few  names 
of  French  origin  which  indicate  the  lesser 
heritage  from  France.  The  Anglo  American 
names  are  reminiscent  of  the  period  of  ex- 
ploration and  the  days  of  the  trapper,  while 
the  colorful  days  of  the  gold  rush  and  the 
active  days  of  prospecting,  and  early  mining 
on  the  Western  Slope  have  left  typical  names 


1  This  is  Part  III  in  the  series  Of  articles  on  this 
subject,  Parts  I  and  II  ha  vine  appeared  in  the 
March  and  April  issues.  Part  III  includes  the 
Colorado-Big  Thompson,  Buffalo  Rapids,  and  Ken- 
drick   projects. 


seasoned  with  humor  and  tragedy.  Only  a 
lew  town  names  recall  the  prehistoric  in- 
habitants of  mountains,  parks,  and  plains 
now  included  in  the  area  of  the  project,  for 
early  explorers  substituted  Spanish  or  Eng- 
lish words  for  most  of  the  Indian  ter- 
minology in  use  and  the  early  settlers  had 
little  inclination  to  borrow  from  the  strange 
languages  of  the  Red  Man. 

Counties 

The  project  works  are  located  in  Summit, 
Grand,  Larimer,  and  Boulder  Counties.  The 
area  to  he  served  by  water  from  the  project 
includes  Larimer,  Weld,  Boulder,  Morgan. 
Logan.  Washington,  and  Sedgwick  Counties. 
As  the  names  of  towns,  streams,  and  moun- 
tains of  the  area  included  in  the  project 
reflect  the  story  of  exploration  and  settle- 
ment, so  the  description  of  counties  reflects 
the  development  of  the  region,  indicating 
the  time  of  settlement  of  various  sections 
and  faithfully  reflecting  the  periods  of 
growth. 

Larimer  County  (1861)  was  named  in  honor 
of  Gen.  William  Larimer,  a  founder  of  Den- 
ver and  prominent  pioneer  of  Colorado. 

Morgan  Comity  (1889)  took  its  name  from 
Fort  Morgan.  The  original  fort  (1865-68), 
established  as  a  protection  against  the  In- 
dians, was  first  called  Junction  or  Camp 
Warded.     In  1866  it  was  officially  christened 


Fort  Morgan  in  honor  of  Col.  Christopher  S. 
Morgan  who  died  that  year. 

Sedge  wick  County  (1889)  was  named  from 
Fort  Sedgewick  (1864-71).  This  military 
post,  located  across  the  river  from  present 
Ovid,  was  christened  in  honor  of  Gen.  John 
Sedgewick,  who  had  led  Indian  campaigns 
into  the  regions  of  Colorado  in  1857  and  I860 
and   was  killed  in  battle  in  1864. 

Summit  County  (1861)  was  so  named  be- 
cause of  the  mountainous  character  of  its 
territory.  The  eastern  boundary  of  the 
original  county  followed  "the  summit  of  the 
snowy  range"  (October  to  November  1,  1861) 
from  a  point  a  little  south  of  Breckenridge 
to  the  beginning  line. 

Washington  County  (1889)  took  the  name 
of  President  George  Washington. 

Weld  County  (1861)  was  named  in  honor  of 
Lewis  Ledyard  Weld,  first  secretary  of  Colo- 
rado Territory. 

Logan.  County  (1887)  was  named  for  Gen. 
John  A.  Logan  (1826-86)  who  died  shortly  be- 
fore the  organization  of  the  county. 

Boulder  County  (1861)  was  named  after 
Boulder  City  and  Boulder  Creek,  which 
derived  their  name  from  the  abundance  of 
boulders  in  the  locality. 

Engineering  Structures 

Arkins  Dam  and  Reservoir,  located  on 
Buckhorn    Creek,    a    tributary    of    the    Big 


Granby  dam  site,  looking  up  the  Colorado  River 


Shadow  Mountain  Government  camp.     Employees'  cottages 
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Thompson  River,  was  apparently  named  for 
some  early  settler. 

Big  Thompson  Feeder  Canal,  so  named 
from  the  Big  Thompson  River,  will  extend 
from  the  draw  one-half  mile  below  Carter 
Lake  Dam  and  will  run  into  Cottonwood 
Creek,  a  tributary  of  the  Big  Thompson.  The 
name  "Thompson"  came  from  that  of  an  early 
?xplorer,  a  Lieutenant  Thompson. 

Carter  Lake  Dam,  Reservoir,  and  Supply 
Uanal. — It  is  assumed  that  these  structures 
were  named  from  a  settler  many  years  ago. 
L'he  dam  will  be  constructed  about  1  mile 
north  and  7  miles  west  of  Berthoud,  Colo. 
rhe  proposed  reservoir  is  a  natural  basin 
which  will  be  supplied  by  the  canal. 

Continental  Divide  Tunnel. — This,  the  ma- 
jor feature  of  the  Colorado-Big  Thompson 
project,  pierces  the  Continental  Divide  more 
han  4,000  feet  below  the  crest,  and  for  this 
reason  the  long  tunnel  was  appropriately 
lamed.  Unlike  many  Reclamation  projects, 
;he  Colorado-Big  Thompson  is  divided  by  the 
Continental  Divide  into  two  distinct  parts ; 
;hose  features  necessary  to  the  storing  of 
surplus  and  the  diversion  of  waters  located 
>n  the  western  slope,  and  those  features  which 
nclude  canals  and  reservoirs  necessary  to  the 
•egulation  and  delivery  of  water  on  the  east- 
ern slope. 

The  East  Portal  Highway  is  so-named  be- 
cause the  road  connects  to  the  main  highway 
lear  Estes  Park  and  extends  to  the  east 
wrtal  of  the  Continental  Divide  Tunnel. 

Granby  Dam,  Reservoir,  Pumping  Plant,  and 
•Substation. — Granby  Hillyer,  from  whom 
:hese  features  obtained  their  name,  was  a 
awyer  who  settled  on  the  project  and  helped 
:o  establish  the  town  of  Granby.  The  dam 
vill  be  constructed  about  4  miles  northeast 
>f  Granby  and  the  pumping  plant  about  one- 
lalf  mile  above  the  junction  of  the  South 
?ork  with  the  Colorado.  The  substation 
nrnishes  power  to  the  town  of  Granby. 

Greeley-Fort  Morgan  Transmission  Line 
md  Greeley,  West  Portal,  Lowland,  and 
Vstes  Park  Substations. — The  proper  names 
)f  these  features  came  mostly  from  indi- 
viduals who  contributed  their  part  in  the 
listory  of  the  project.  These  were  Horace 
Jreeley,  editor  of  the  "Tribune"  and  active 
supporter  of  the  project ;  Col.  C.  A.  Morgan, 
well  known  Union  officer  who  died  January 
20,  1866;  W.  A.  H.  Loveland,  under  whose 
supervision  the  railroad  was  built ;  and  Joe 
Sstes,  who  constructed  the  first  cabin  in  the 
ocality  in  1859. 

Green  Mountain  Dam  and  Power  Plant; 
Hreen  Mountain  Government  Camp  and 
Jreen,  Mountain  Substation;  Green  Mountain- 
Jrand  Lak<-  Transmission  Line. — So  named 
)ecause  of  their  proximity  to  Green  Moun- 
ain,  which  had  derived  its  name  from  its 
leavily  timbered  surface.  The  dam  is  lo- 
oted in  the  canyon  between  Green  Mountain 
ind  Little  Green  Mountain;  the  camp  and 
ubstation  were  so  called  in  order  to  iden- 
ify  them  with  the  dam:  and  the  trans- 
aission  line  is  so  named  because  it  extends 


from  the  dam  to  the  village  of  Grand  Lake. 

Horsetooth  Dam  and  Reservoir,  Soldier  Can- 
yon, Dixon  Canyon,  and  Spring  Canyon; 
Horsetooth  Supply  Canal. — The  reservoir  ap- 
parently was  named  from  Horsetooth  Moun- 
tain located  almost  due  west  of  Fort  Collins. 
The  mountain  was  named  by  an  unknown 
man,  probably  an  early  trapper,  who,  in  ap- 
proaching the  mountains  in  that  section  no- 
ticed by  the  exercise  of  considerable  imagina- 
tion that  the  peak  resembled  the  tooth  of  a 
horse.  Frontier  gossip  and  repetition  made 
the  name  stick.  The  proposed  reservoir  will 
occupy  a  valley  •'»  miles  long  and  one-fourth  to 
three-fourths  of  a  mile  wide  west  of  Fort  Col- 
lins. The  dam  will  cross  the  valley  at  the 
north  end  and  on  a  low  saddle  separating  the 
valley  from  drainage  to  the  north  into  the 
Poudre  River. 

On  the  reservoir  there  are  three  natural 
outlets  to  the  east  through  the  Dakota  hog- 
back namely,  Soldier,  Dixon,  and  Spring  Can- 
yons, which  are  sites  of  three  proposed  dams 
of  the  same  names  in  addition  to  the  larger 
dam,  Horsetooth.  Apparently  the  name 
Dixon  was  in  recognition  of  a  man  of  the 
same  name.  Spring  Canyon  derives  its  name 
from  a  bountiful  spring  in  the  canyon.  No 
record  of  the  name  of  Soldier  Canyon  has 
been  found. 

Because  the  supply  canal  empties  into 
Horsetooth  Reservoir  it  was  named  Horse- 
tooth Supply  Canal,  'the  canal  starts  at 
the  end  of  a  siphon  across  the  Big  Thomp- 
son River  from  Power  Conduit  No.  4,  then 
north  to  the  Horsetooth   Reservoir. 

Hoi  Sulphur  Springs  Substation. — This  sub- 
station derives  its  name  from  the  town  of  Hot 
Sulphur  Springs,  the  town  having  been  named 
for  the  natural  springs  which  provide  health 
ful  baths  to  many  not  only  from  the  surround 
ing  territory,  but  in  the  entire  country. 

Lorcland-Hslrs  Park  and  East  Portal  Trans- 
mission Luii.  Tin'  derivation  of  Loveland 
and  Estes  has  been  given  under  "Greeley  Port 
Morgan  Transmission  Line  and  Greeley.  West 
Portal,  Loveland,  and  Estes  Park  Substa- 
tions." 

Meadow  Creek-Strawberry  Creek  Diver- 
sions.— Meadow  Creek  derives  its  name  from 
the  meadow  through  which  it  passes,  and 
Strawberry  Creek  was  so  named  from  the 
patches  of  wild  strawberries  that  line  its 
bank. 

North  Fork  Diversion  Danu — This  dam 
is  so  named  from  its  proposed  location,  across 
the  North  Fork  of  the  Colorado  about  one- 
half  mile  below  its  junction  with  the  Grand 
Lake  outlet.  The  purpose  of  the  dam  is  to 
divert  water  of  the  North  Fork  into  Grand 
Lake  and  thence  to  the  channel  extending 
from  it  to  the  West  Portal  of  the  Continental 
I  >ivide  Tunnel. 

North  Poudre  Feeder  Canal,  North  Poudre 
Pumping  Plant.  Poudre  Feeder  Canal.  Poudre 
Valley  Feeder  Canal. — Poudre  is  the  French 
word  for  "powder."  Feeder  and  pumping  are 
self-explanatory. 

Power  canals  are  numbered  to  correspond 


with  the  power  plants  to  vvhi  supply 

water. 

Poller    plants    are    numbered    ao 
their  location,   No.   1   being  closest 
Park,    No.   2   next    below  No.    1   down 
and  so  on  to  Power  Plant  No.  4. 

St.  Train  Feeder  Canal. — 'The  name 
Train  tells  a  story  of  early  trapping  days 
and  came  from  Ceran  St.  Vrain,  a  fur  trader 
who  was  associated  with  the  Bent  Brothers 
in  t  heir  trading  enterprises.  The  St.  Vrain 
River  was  the  first  to  bear  the  name,  and 
from  it  the  feeder  canal,  which  will  extend 
from  the  small  outlet  of  Carter  Lake  to 
the  river,  obtains  its  name. 

Shadow  Mountain  Government  Camp. 
Shadow  Mountain  Lake;  and  Shadow  Moun- 
tain Substation. — Shadow  Mountain  rises 
abruptly  from  the  south  shore  of  Grand  Lake 
and  the  shadow  reflection  visible  in  the  lake 
is  responsible  for  its  name.  The  lake1  is 
formed  by  water  backed  up  by  the  North 
Fork  Diversion  Dam.  The  camp  in  turn  is 
named  for  the  lake,  and  because  the  sub- 
station furnishes  power  to  the  new  Shadow 
Mountain  Government  Camp,  it  has  been  ap- 
propriately named  Shadow  Mountain  Sub- 
slat  ion. 

West  Portal  Government  Camp,  West  Por- 
tal Highway,  and  Wist  Portal  Substation. — ■ 
These  features  are  located  west  of  the  Con- 
tinental Divide,  hence  the  designation  "West 
Portal." 

Willoio  Creek  Supply  Canal.  —  Willow 
Creek  is  so-named  because  of  the  willow 
trees  crowding  along  the  banks  of  the  stream 
into  Granby  Reservoir. 

Mountains    ami    Peaks 

From  gentle  slopes,  the  Rocky  Mountains 
rise  to  heights  of  more  than  14,000  feet  above 
sea  level,  forming  the  crest  of  the  North 
American  continent  and  separating  the 
watersheds  of  the  Pacific  Ocean  and  the  Gulf 
of  Mexico.  The  crest  of  this  high  range  of 
mountains  (the  most  elevated  portions  in 
the  United  States  are  in  Colorado)  has  been 
appropriately  named  the  Continental  Divide. 
Tt  runs  in  a  general  north-south  direction, 
and  many  small  streams  have  their  source  in 
this  high  mountain  range,  which  in  turn  are 
the  headwaters  of  large  rivers  eventually 
emptying   into   the  sea    and   the   gulf. 

The  history  of  the  naming  of  the  peaks 
in  this  region  is  somewhat  complicated, 
many  of  them  having  received  two  names 
and  only  in  recent  years  having  been 
definitely  and  authoritatively  designated  with 
certain  appellations.  Maj.  Stephen  Long, 
commanding  an  expedition  of  explorers  119 
years  ago,  sent  into  the  West  by  President 
Madison,  first  sighted  the  peak  which  later 
was  to  bear  his  name.  Dr.  Edwin  James, 
famous  botanist,  who  was  a  member  of  this 
expedition,  ascended  the  peak  and  Major 
Loiij;  named  it  after  him.  Later  the  peak, 
which  is  one  of  the  highest  and  longest 
known  of  the  immortal  beauties  of  Colorado, 
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.is  renamed  Longs  Peak  in  honor  of  Major 
Long.  It  was  Major  Long  and  his  party 
who  also  were  the  first  white  men  to  tread 
the  region  which  now  comprises  the  Rocky 
Mountain  National  Park.  A  few  years  later 
(in  1843)  Bufus  B.  Sage,  another  explorer, 
visited  the  area.  Since  those  days,  this 
mountain  territory  has  become  a  shrine  of 
summer  pleasure  seekers.  The  United 
States  Geological  Survey  lists  49  peaks  that 
tower  more  than  14,000  feet  above  sea  level, 
and  1,064  that  have  an  altitude  of  more  than 
10,000  feet.  It  is  estimated  that  there  are  as 
many  unnamed  peaks  in  the  State  reaching 
to  a  height  of  14,000  feet  as  those  that  have 
been  officially  named. 

Rivers 

Because  the  purpose  of  the  project  is  to 
divert  waters  from  the  headwaters  of  the 
Colorado  River  on  the  western  slope  of  the 
Continental  Divide  into  the  Big  Thompson 
River,  which  has  its  source  on  the  eastern 
slope  of  the  Divide,  the  name  was  changed 
from  "Grand  Lake-Big  Thompson  Trans- 
mountain  Diversion  Project"  to  "Colorado- 
Big  Thompson  Project."  on  July  18,  1936 
The  name  "Colorado"  is  the  Spanish  for 
"ruddy"  or  "blood  red,"  or  in  the  secondary 
sense  "colored."  The  name  is  also  borne  by 
two  rivers  and  by  a  county  in  Texas.  The 
Colorado  River,  prior  to  its  designation  as 
such  by  the  National  Geographic  Board  about 
20  years  ago,  was  known  as  the  Grand.  How- 
ever, this  stream  bed  had  already  gone 
through  several  changes  in  name.  As  late  as 
1876  Escamoba  named  it  San  Raphael  and 
previous  to  that  it  was  known  as  the  Bunkara, 
so-called  by  the  fur  traders  who  derived  the 
name  from  the  Ute  Indian  designation  for 
the  river  which  was  Nah-un-ka-rea.  On  the 
eastern  slope  the  Big  Thompson  was  origi- 
nally called  Thompson  Fork  of  the  Platte 
River.  The  stream  was  named  for  a  certain 
Lieutenant  Thompson  who  was  a  member  of 
the  party  Fremont  led  over  the  area.  Lieu- 
tenant Thompson  was  designated  as  "A  man 
of  more  than  ordinary  merit." 

The  greater  part  of  the  natural  basin  de- 
scribed as  northeastern  Colorado  or  as  the 
Northern  Colorado  Water  Conservancy  Dis- 
trict is  drained  by  the  South  Platte  and  its 
tributaries.  Platte  is  a  French  name  from 
plate,  meaning  "dull"  or  "shallow,"  a  term 
singularly  applicable  to  this  stream.  The 
trunk  stream  is  formed  by  the  union  of  sev- 
eral creeks  that  drain  the  mountains  sur- 
rounding South  Park.  It  breaks  through  the 
mountain  barriers  in  Platte  Canyon  and 
flows  northward  to  Denver.  The  course  is 
then  changed  northeast  to  Fort  Morgan, 
thence  north  and  east  to  the  Nebraska  border. 

After  the  trunk  stream  reaches  the  plains 
just  north  of  Denver,  numerous  tributaries 
rising  in  the  mountains  flow  into  the  river 
from  the  West.  These  include  the  Saint 
Vrain  receiving  the  waters  of  Boulder  Can- 
yon, the  Big  Thompson,   and  the  Cache  La 


Poudre,  the  latter  two  rising  in  the  Rocky 
Mountain  Range  in  Larimer  County.  These 
streams,  especially  the  Cache  La  Poudre,  are 
of  great  importance  as  sources  of  water 
supply  for  extensive  irrigated  districts. 
Cache  La  Poudre  River  has  a  French  name 
signifying  "powder  hiding  place." 

Towns 

Some  of  the  principal  towns  in  the  area 
of  the  project  are  named  for  the  early  set- 
tlers.    They  are  as  follows : 

Fort  Collins. — During  the  Indian  Wars  of 
the  1860's  a  military  post  called  Fort  Collins 
was  established  at  the  present  site  of  the  town. 
Col.  W.  O.  Collins,  of  the  11th  Ohio  Regiment, 
located  the  post  which  took  his  name.  When 
the  fort  was  abandoned  and  the  reservation 
was  opened  to  settlement  in  1872,  the  lands 
were  taken  up  by  a  town  company  organized 
by  Gen.  Robert  A.  Cameron.  The  city  of 
Fort  Collins  was  founded  by  the  company  on 
the  abandoned  reservation,  and  was  incor- 
porated  in   1883. 

Fort  Lupton. — The  fur  trading  post,  Fort 
Lupton,  was  founded  in  1836  by  Lancaster  P. 
Lupton.  He  forsook  his  post  in  the  1840's  and 
in  1849  moved  with  his  Indian  wife  and 
family  to  California.  Soon  after  the  gold 
rush  to  Colorado  in  1859,  farmers  took  up 
ranches  in  the  vicinity.  The  old  adobe  fort 
became  a  stage  station  in  the  mail  and  ex- 
press route  from  the  Missouri  River  to  Den- 
ver. It  also  served  as  a  place  of  refuge  dur- 
ing the  Indian  uprising  of  1864.  The  town 
site  was  surveyed  by  L.  r.  Drake  in  November 
1881,  and  plat  filed  in  June  1882  by  W.  G. 
Wimbourne. 

Fort  Morgan. — The  first  military  post  at 
the  site  was  named  Camp  Tyler:  later  it  was 
changed  to  Camp  Wardwell ;  and  on  June  23, 
1866,  it  was  named  Fort  Morgan  in  honor  of 
Col.  C.  A.  Morgan,  prominent  Union  officer 
who  died  January  20,  1866.  It  was  located 
at  the  junction  of  the  Denver  cutoff  and 
Platte  River  roads.  The  old  sod  fort  was 
built  in  the  summer  of  1865  by  a  detach- 
ment of  "galvanized  Yanks."  The  post  was 
abandoned  in  1868.  Ranches  were  taken  up 
in  the  vicinity  in  the  1870's.  The  present 
town  was  founded  in  1884  and  was  incorpo- 
rated in  1887. 

Greeley. — The  town  was  founded  by  the 
Union  Colony  in  1870.  Nathan  C.  Meeker, 
agricultural  editor  of  the  New  York  Tribune, 
was  the  chief  organizer  of  the  enterprise. 
The  town,  named  for  Horace  Greeley,  was  a 
semicooperative  undertaking  and  was  the 
most  successful  colony  founded  in  Colorado. 
It  was  incorporated  by  order  of  the  county 
commissioners  in  May  1871. 

Julesburg. — The  original  stage  station  of 
Julesburg  was  established  in  1859  at  Jules 
Beni's  ranch  on  the  south  side  of  the  Platte 
River,  1  mile  east  of  the  mouth  of  Lodge- 
pole  Creek.  Julesburg  has  since  made  three 
migrations.  The  second  Julesburg  was  es- 
tablished 4  miles  east  of  Fort  Sedgewick.  just 


outside  of  the  military  reservation.  Thi 
third  was  on  the  north  side  of  the  Piatt 
and  was  for  a  time  the  terminus  of  thm 
Union  Pacific  Railroad  in  1867.  Presen 
Julesburg,  farther  east,  first  known  as  Den 
ver  Junction,  was  laid  off  by  the  Union 
Pacific  when  it  built  its  line  to  Denver.  Thu 
plat  was  filed  in  July  1884.  The  town  waw 
incorporated  as  Denver  Junction  in  N'ovem 
ber  1885,  and  as  Julesburg  in  1886. 

Longmont. — The  town  was  founded  by  th< 
Chicago,  Colorado  Colony,  Robert  Collyen 
president.  The  company  was  organized  at* 
Chicago  on  February  22,  1870.  Seth  Terry 
Andrew  Kelley,  and  W.  M.  Byers  selected  the 
site.  The  company  purchased  30,000  acres1 
of  land.  The  old  town  of  Burlington, 
founded  some  years  previously,  was  merged 
with  Longmont.  Settlement  began  under 
colony  auspices  in  1871,  and  the  town  was 
incorporated  January  7,  1873.  The  name  is 
cumulative  of  the  name  of  Major  Long  (for 
whom  Long's  Peak  is  named)  and  the  French 
mont,  meaning  mountain. 

Lovelamd. — In  1877  the  Colorado  Central 
Railroad  was  built  across  the  Big  Thompson 
Valley,  and  the  town  of  Loveland,  formerly 
called  St.  Louis,  was  established.  It  was 
named  for  Hon.  W.  A.  H.  Loveland  of 
Golden.  David  Barnes  owned  the  land  on 
which  Loveland  stands.  He  platted  the  town 
and  has  been  called  the  Father  of  Loveland, 
The  Barnes  ditch  supplied  the  first  water  for 
the  community.  The  town  was  incorporated 
in  1881. 


Kendrick  Project,  Wyoming 

EcndricJ:  project. — Formerly  known  as  the 
Casper-Alcova  project,  with  the  enactment  oi 
the  Interior  Department  appropriation  bill 
for  the  fiscal  year  1938,  approved  August  9, 
1937,  Kendrick  project  became  the  official 
designation  in  honor  of  the  late  Senator  John 
B.  Kendrick  of  Wyoming,  in  commemoration 
of  his  life  and  work  for  the  State.  Senator 
Kendrick  was  a  staunch  proponent  of  the 
project,  and  it  Was  through  his  untiring  ef- 
forts that  the  project  became  a  reality  when 
President  Roosevelt  approved  its  construc- 
tion on  August  30,  1935. 

Alcova  Dam. — This  dam  was  named  aftei 
the  little  town  of  Alcova,  immediately  ad- 
jacent to  the  dam  site.  Although  no  authen- 
tic information  regarding  the  origin  of  the 
name  "Alcova"  has  been  obtained,  it  is  as- 
sumed that  it  derived  its  name  from  the 
appearance  of  an  alcove  just  above  the  pres- 
ent dam  site,  which  Capt.  John  Fremont,  an 
early  explorer  of  the  West,  originally  called 
the  Hot  Springs  Gate.  In  1890  an  eastern 
syndicate  had  bright  prospects  of  developing 
the  hot  mineral  springs  in  the  alcove  and 
making  the  town  a  famous  health  resort  tc 
be  the  Arkansas  of  the  West.  However,  the 
venture  did  not  materialize.  The  syndicate 
was  known  as  the  Alcova  Hot  Springs  Co., 
and   it  is  possible  the   syndicate  had  some- 


{  146  }         The  Reclamation  Era,  May  1940 


tiling  to  do  with   the  naming  of  the  Alcova 

Canyon  and   the  town  of  Alcova. 

Seminoe  Dam. — So  named  after  the  Sem- 
inoe Mountains.  The  following  explanation 
of  the  derivation  of  the  name  "Seminoe"  is 
quoted  from  the  History  of  Natrona  County 
by  A.  J.  Mokler,  an  early  pioneer  who  is 
still    living   in   Casper,   Wyo. 

"Among  the  members  of  John  C.  Fremont's 
expeditions  to  the  Rocky  Mountains  in 
1842-43-45,  was  a  voyageur  Basil  Lajeu- 
nessee,  a  man  of  sterling  worth,  who  was 
named  'Seminoe'  or  'Cimineau'  by  the  Snake 
Indians  with  whom  he  lived  for  many  years 
and  into  whose  tribe  he  married.  He  was 
one  of  the  men  who  ascended  Fremont 
Peak  on  August  15,  1842.  Early  in  the  ex- 
pedition, when  drought  and  grasshoppers  had 
swept  the  country  so  that  scarce  a  blade  of 
grass  was  to  be  seen  and  there  was  not  a 
buffalo,  a  deer,  or  antelope  for  food  in  the 
whole  region,  the  Ogallallab  Indians  warned 
Fremont  not  to  proceed  lest  be  should 
starve,  and  Fremont  put  it  to  bis  men 
whether  they  should  turn  back,  but  not 
a  man  flinched  from  the  undertaking. 
'We'll  eat  the  mules,'  said  Basil  Lajeunesse. 
They  pushed  forward,  and  although  they 
suffered  hardships  and  privations,  they  did 
not  eat  the  mules  on  this  expedition,  but 
they  lived  on  half  rations.  On  the  second 
expedition  in  1843,  however,  they  did  eat 
their  mules,  as  was  the  fortune  of  many 
western  travelers  in  that  year  .and  other 
years  to  follow.  The  name  'Cimineau'  en- 
dures in  Wyoming  in  the  Seminoe  Mountains. 
The  old  settlers  who  remembered  Lajeunesse 
«aid  that  the  mountains  were  called  Seminoe 
to  perpetuate  the  name  of  one  of  the  bravest 
and  truest  pioneers  of  Wyoming.  By  some  of 
the  modern  map  makers  the  name  of  this 
range  of  mountains  has  been  corrupted  into 
'Seminole',  but  there  is  no  '1'  used  in  the 
spelling,  and  the  correct  pronunciation  is 
Seminoe',  or  'Cimineau'." 
The  Cheyenne  Daily  Leader,  March  22.  L882, 
ives  the  following  statement  from  Rawlins 
ournal : 

"Seminoe    was    killed    on    Clark's    Fork    of 
he  Yellowstone   by   Araphoe   Indians    in    the 
pring  of  1865.     He  and  a  Frenchman  known 
s  Big  Joe  went  up  there  to  get  some  cattle 
and   wagons   they   had   purchased   from    emi- 
grants who  had  abandoned  them.     They  had 
:ot  the  outfit  and  started  back,  making  one 
ay's  drive.     Shortly  after  camping  for  the 
ight  a  party  of  Araphoes  came  into  camp,  ate 
upper,  and  slept  there,  taking  breakfast  with 
hem  in  the  morning.    While  Senvinoe  and  Joe 
ere  out  yoking  up  their  cattle  they  brutally 
hot  them  down;  at  least  this  was  the  story 
the  Indians  told.    Jules,  a  young  son  of  Sem- 
inoe's,  when  he  learned  of  the  brutal  murder 
of  his  father,    made   a   vow   to   be   revenged, 
iind  during  the  years  1805-66  did  good  service, 
boy  or  almost  child  that  he  was.    We  remem- 
ber very  distinctly  seeing  Jules  away  out  in 
advance  of  the  troops  at  the  fight  of  Platte 
Bridge  (now  Fort  Casper)   in  July  1865.     He 


Seminoe  Dam,  Kendrick  project,  Wyoming 


was  then  seated  behind  a  sage  brush  with 
his  father's  old  muzzle-loading  Mississippi 
rifle,  at  the  crack  of  which  an  Indian  was 
sure  to  'bite  the  dust.'  The  gun  was  so  heavy 
that  in  order  to  fire  it  he  had  to  rest  it  across 


the  sage.  The  writer  with  10  men  was  ordered 
forward  to  bring  him  in.  The  little  fellow 
cried  when  told  he  must  come  back.  Jules 
was  in  several  skirmishes  witli  the  Eleventh 
Ohio  Cavalry  that  summer,  and  was  rash  al- 
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most  to  insanity,  not  apparently  having  any 
knowledge  of  fear. 

"Serniuoe  at  one  time  had  a  camp  up  on 
Bear  (now  Dewees)  Creek,  near  where  the 
mining  camp  is  located,  and  the  place  was 
known  as  Seminoe's  Camp." 

Buffalo  Rapids  Project,  Montana 

Statements  regarding  place  names  on  this 
project  were  obtained  through  several  sources, 
including  the  local  library,  the  Historical 
Society  of  Montana,  and  Clyde  McLemore ; 
Mr.  McLemore  having  made  an  intensive 
study  of  the  region. 

Buffalo  Rapids  project  was  so  named  by 
Capt.  William  Clark,  of  the  Lewis  and  Clark 
Expedition,  who  descended  the  Yellowstone 
with  a  few  members  of  the  party,  including 
Sacagawea  and  her  French-Canadian  hus- 
band, Touissant  Charboneau,  and  made  an 
entry  in  his  journal  for  August  30, 1806,  to  the 
effect  that  they  had  encountered  and  passed  a 
succession  of  shoals  for  6  miles,  the  last  of 
which  was  completely  across  the  river  and  ap- 
peared to  have  a  descent  of  about  3  feet.  He 
stated  that  this  was  by  far  the  worst  place 
he  had  seen  on  the  river  from  the  Rocky 
Mountains,  a  distance  of  694  miles  by  water. 
He  further  related  that  a  large  canoe  would 
with  safety  pass  through  the  worst  of  those 
shoals,  which  he  called  the  Buffalow  Sholes 
because  of  the  presence  of  a  buffalo  in  them. 
Clark's  Buffalow  Sholes  is  the  Buffalo  Rapids 
of  today. 

Had    Route    Greek. — In    October   187G   Col. 


Nelson  A.  Miles  had  a  running  battle  with  the 
Sioux,  led  by  Sitting  Bull  along  the  stream, 
and  his  official  report  refers  to  it  as  Bad 
Route  Creek,  the  obvious  suggestion  being 
that  it  is  a  translation  of  an  Indian  name  for 
the  stream. 

Crackerbox  Creek. — This  creek  is  named 
after  a  character  called  Crackerbox  Dan, 
who  was  well  known  along  the  Yellowstone 
about  1877.  According  to  legend,  during  the 
early  days  when  Indians  were  on  the  war- 
path and  Glendive  was  an  army  fort,  Dan 
was  a  trapper  having  a  shack  on  the  creek. 
The  Indians  drove  him  out  and  he  started  for 
the  fort,  but  fearing  he  would  be  unable  to 
outrace  them,  he  sought  refuge  on  top  of  a 
knoll  about  18  miles  southwest  of  the  fort. 
Here  he  dug  a  trench  for  protection,  using  a 
wooden  box,  formerly  containing  hardtack, 
which  he  found  at  an  abandoned  army  camp. 
Lying  in  the  trench  he  held  off  the  Indians 
until  passing  soldiers  heard  the  shots  and 
rescued  him.  In  relating  his  experience  he 
referred  to  his  digging  tool  as  an  old 
crackerbox,  and  after  that  he  was  known  as 
Crackerbox  Dan. 

Glendive. — This  town  received  its  name  for 
a  nearby  creek  which  was  named  in  1856  by 
Sir  George  Gore,  a  wealthy  Irish  nobleman 
who,  after  an  extended  big  game  hunting  trip 
in  northern  Wyoming,  the  Black  Hills,  and 
southeastern  Montana,  returned  to  St.  Louis 
via  the  Yellowstone  and  Missouri  Rivers.  On 
this  trip  he  camped  for  a  short  time  near  the 
mouth  of  the  creek  and  was  so  impressed  by 
the   beauty   of   the   place    that   he   called    it 


Glendale  or  something  similar,  after  one  of ' 
his  favorite  spots  in  Ireland.     By  some  mis- 
take the  name  was  changed  to  Glendive,  and 
this  name  appears  on  early  maps  made  be- 
fore the  town  was  established. 

Hatchet  Creek. — No  possible  information  is 
available  concerning  the  origin  of  this  name, 
but  it  is  suggested  that  it  comes  from  a 
cattle  company  which  hail  extensive  holdings 
in  the  region  in  early  days,  and  whose  brand  i 
was  known  as  the  Hatchet  brand. 

Upper  and  Lower  Seven  Mile  Creeks  prob- 
ably obtained  their  names  because  of  their 
location  7  miles  up  and  down  the  Yellowstone 
from  a  peak  which  was  used  as  a  lookout  sta- 
tion and  at  present  bears  the  name  "Custer'aJ 
Lookout."  Whether  Custer  himself  ever  used  I. 
the  peak  as  a  lookout  is  unknown. 

Giant  Transformers  Ordered  for 

Grand  Coulee  Dam 

Poner  Plant 

THREE       36,000-kilovolt-ampere,       60-cycle, 
single-phase,    oil-immersed    transformers    fori 
the  L3  unit  of  the  Grand  Coulee  Dam  power  r 
plant,   Columbia   Basin  project,   Washington,  i, 
will  be  purchased  from  the  General  Electric  ( 
Co.,   of   Schenectady,   N.   Y.,  at   its   low   bid 
price   of  $247,150,  comprising  the  initial  in- 
stallation,   except    for    two    station    service  a 
units,  in  the  left  powerhouse.     Turbines  and 
generators    for    these    three    units    have    a-i 
combined    capacity    of    324,000   kilowatts    al- 
ready on  order. 

The  power  plant  at  Grand  Coulee  will  coii-i- 
sist  of  two  separate  but  similar  powerhouses,-, 
one  on  each  side  of  the  dam,  each   to  con-i- 
tain,    when    completed,   nine   of   the   108,000 
kilovolt-ampere  generators   with   a   total   ul- 
timate capacity  of  1,944,000  kilowatts.     The> 
existing    contract    for    the    construction    of 
Grand   Coulee   Dam   to   its   full  height   pro- 
vides for  the  completion  of  the  left  power- 
house,   but   includes    only   the  foundation   of 
the  right  powerhouse. 

The  transformers,  without  oil,  will  be 
shipped  within  200  calendar  days  after  date 
of  receipt  by  the  contractor  of  notice  of ' 
award  of  contract,  and  shipment  of  the  oil 
for  the  transformers  is  desired  within  10 
days  after  notice  to  ship  the  oil. 

Although  some  power  from  the  service 
station  units  may  be  available  this  fall,  it  is 
not  expected  that  the  plant  will  go  into 
operation  until  about  the  end  of  1942. 

Building  Activities,  Shoshone 
Project 

WORK  is  progressing  satisfactorily  on  the 
club  house  that  is  being  constructed  by  the 
local  Townsend  Club.  The  building  when 
completed  would  be  a  credit  to  any  town. 

A  new  brick  building  large  enough  to  ac- 
commodate two  business  establishments  is 
also   under   construction. 
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NOTES  FOR  CONTRACTORS 


Project 


Parker     Dam     Power, 
Calif.-Ariz. 

Central  Valley,  Calif.. 


Colora<lo-Big     Thomp- 
son, Colo. 

Columbia  Basin,  Wash 


Central  Valley,  Calif.. 


Parker     Dam     Power, 

Calif.-Ariz. 
Yakima-Roza,  Was  h 


Boulder  Canyon,  Ariz.- 

Nev. 
Columbia  Basin,  Wash. 


1342-D      Central  Valley,  Calif. 


Colorado-Big    Thomp- 
son, Colo. 


Central  Valley,  Calif... 

Colorado-Big    Thomp- 
son, Colo. 

Columbia  Basin,  Wash. 

Parker     Dam     Power, 

Calif.-Ariz. 
Boulder  Canyon,  Ariz.- 

Nev. 

Deschutes,  Oreg 


Carlsbad,  N.  Mex. 


Centra!  Valley,  Calif... 
Buford-Trcnton,  N.  Dak. 


Colorado-Big    Thomp- 
son, Colo. 
Columbia  Basin,  Wash. 


Tucumcari.  N.  Mex 

Buford-Trenton,  N.  Dak 


Bids 
opened 


Feb.   28 
Mar.  25 


Mar. 

Is 

Mar. 

22 

Mar. 

2, 

Mar. 

20 

Mar. 

I 

Mar. 

7 

Mar. 

1  1 

Mar 

27 

..do 

Apr. 

1 

Mar. 

2S 

Apr. 

10 

Apr. 

11 

Apr. 

12 

Apr. 

15 

Mar. 

11 

Mar. 

27 

Apr. 

8 

..do. 

Mar. 

20 

Mar.  28 


Mar.    5 
Mar.  29 


Work  or  material 


Low  bidder 


Name 


Address 


Cyclops  Iron  Works. 


Moore  Electric  Co. 


1  he  Midwest  Steel  &  Iron 
\\  orks  Co. 


A.  L.  Simile 


One  200-ton,  double-trolley,  motor- 
operated,  overhead  traveling  crane 
for  Parker  power  plant. 

Construction  of  69-kilovoll  trans- 
mission line  and  2,300-volt  dis- 
tribution lines  for  Contra  Costa 
pumping  plants  Nos  I,  2,  3, 
and  4. 

Furnishing  and  installing  2-pipe 
steam-heating  system  for  head- 
quarters garage 

Structural-steel  framing  for  the 
hatchery  building  at  the  Entiat 
stal  ion. 

Struetural-steel  work  foi  testing  (at      Pittsburg-Des  Moines  Steel 
Boulder    Dam)    the   26-inch    tube 
valve  for  Shasta  Dam. 

Unloading  and  hauling  materials 

Earthwork,  concrete  wastewaj  5ec 
tion  and  structures  for  Wastewaj 
No.  4  at  station  2386+67.98,  Ya- 
kima Ridge  Canal. 

Construction  of  high  school  building 
at  Boulder  City. 

Three  36,000-kilovolt  amperes,  60- 
cyele,  single-phase,  oil-immersed, 
water-cooled,  13,600-  to  132,800, 
230.000  Y-volt  transformers  foi 
unit  L-3,  Grand  Coulee  power 
plant. 

(j  welded  plate-steel  oil-storage  toil 
for  the  Shasta  power  plant. 

Disconnecting  switch,  lightning  ar- 
rester, expulsion  fuses,  trans- 
formers, switching  and  metering 
unit  (Troublesome  substat  ion  i. 

Absorptive  form  lining  for  Friant 
Dam  (150,0(11)  square  feed. 

Modified  Portland  cement  in  cloth 
sacks  (18,1X10  barrels). 

Structural-steel  framing  for  hatchei  y 

building  at  Winthrop  station. 
Five  welded  plate-steel,  oil-storage 

tanks  for  Parker  power  plant. 
Manual      telephone      switchboard 

equipment    for     Boulder    power 

plant. 
2  discharge  guides  for  90-inch  tube 

valves  for  outlet  works  at  Wickiup 

Dam. 
Standard  Portland  cement  in  cloth 

sacks  (10,000  barrels). 


H.J.  Adler  Construction  Co. 


While  and  Alter 

i  leneral  Elect  i  ■ 


California    steel    Products 

Co. 
Johnson  Manufacturing  Co. 

i  leneral  Electric  Co 

Kelman  Electric*  Manufac- 

i  uring  (  !o. 
The  ( lelotex  Corporation 


San  Francisco,  I  'alif. 
Eos  Angeles,  Calif  .. 


I!:. I 


$52.  580.  00 
5,  4IJI-,.  till 


Steel  reinforcement  bars  (5,250,000 
pounds). 

Tractors  and  scrapers 


Construction  of  Continental  Divide 

Tunnel  (8,000  feel). 
Control  and  switching  equipment 

for  station  service  units  at  Grand 

Coulee  power  plant. 


Cold  storage  and  heating  plants  and 
heating  systems  for  hatchery  and 
for  garage  and  warehouse  at 
Leavenworth  station. 

Furnishing  and  delivering  2. nun 
tons  of  sand  and  3,000  tons  of  gravel 

Dragline  excavators  and  buckets 


Monolith  Portland  Midwest 
Co 

Willamette    Iron     &    Steel 

( lorporation. 
Lacj  Manufacturing  Co   ... 

American  Automatic  Elec- 
tric Sales  Co. 

The  Steel  Tank  &  Pipe  Co. 
of  (  iregon. 

Universal  Atlas  Cement  Co  . 


Columbia  Steel  Co. 


Catei pillar  Tractor  Co. 
K.  G.  Letoumeau,  Inc. 


S.  S.  Magoffin. 


Cutler-Hammer,  Inc 

Allis-Chalmers  Manufactur- 
ing Co 

Cutler-Hammer,  Inc 

do. 


i  ieneral  Electric  Supply  Cor- 
poration. 

Mac  l)i  maid      Construction 
Co. 


I  :  >.i:  Sand  &  Gravel  Co 
d  I  'o 


Denver.  Colo   . .   ... 

2 

112  00 

Des  Moines,  low  a  . . 

l 

007  00 

Phoenix,  Ari? 

39 

900.  HO 

Yakima,  Wash  

144 

105  00 

Elko,  Xev 

Schenectadj  ,N.  Y.. 

-  4'.) 
':  1, 
247, 

124  20 
320  00 

r o 

San  Francisco,  <  'ahf 

Atlanta,  Ga 

Schenectady,  N.  Y_. 
Los  Angeles.  Calif.. 

Chicago,  111 

Denver,  Colo 

Portland,  Oreg 

Los  Angeles,  Calif... 
Chicago.  Ill 

Portland,  Oreg 

Chicago,  111. 


San  Francisco,  Calif 


Peoria.  Ill 

....do 


Englewood,  Colo 


Milwaukee,  Wis 

....do. 


....do 

...do 

Denver,  Colo 


St.  Louis,  Mo. 


Amanita,  Tex...    ...      3  9,531.00 

Marion,  Ohio 3  10,447.00 


3,474  00 

<  512  00 

1  282.00 

"  2,470.40 

5.2S0  00 

37,800  00 

3. 190.  00 
2.  992.  00 
2.  619  58 

3,400.00 

18,  112.  61 


!?29, 147.00 
» 9 12. 950. 00 


471,  123.00 

2  16,234  00 

3  99,  607.  00 

'  38,898  on 
8  13.953.00 
l»  8  877  00 


52,  137.25 


Terms 


I  dscount  '_■  percent. 


]•'  o  ii  Enl  ial ;  discount 
>j  percent  Shipping 
point  Pueblo,  <  'olo. 

Discount  l  percent 


F.  o.  h    i  Man  .    Shipping 
points  Pittsfield,   VI 
and  I;  ichmond,  <  Jalif. 


I  liscount  i  percent  

F.  o   b.  Kremmling,   Colo 
..--do 


...do 

F.  o.  b.  Friant 

F.  o.  b.  Laramie;  dis 
count  and  sack  allow- 
ance, $o.5ti  per  barrel. 


F.     o.     b.     Independent, 
Kails  ;      discount      and 
sack  allowance,  $0.50  per 
barrel. 

F.  o.  b.  Coram,  Calif.; 
discount  '  „■  percent  on 
$0.27  less  than  bid  prices. 

Discount  $25(1. 

F.  o.  b.  Buford  and  W:l- 
liston,  N.  Dak.;  dis- 
count 2  percent. 


F.  o.  b.  Odair,  Wash. 
....do 


do. 
.do. 


Shipping  point,  Seattle, 
Wash.;  discount  2  per- 
cent 


F.  o    h   Tucumcari. .. 


Apr.     . 
Mar.  30 


Mar. 


Mar.  29 


Apr- 
Apr. 


Apr. 
I  )u 
Do. 


Apr.  4 

Apr.  5 

Apr.  8 

Apr.  9 

Apr.  22 

Apr.  17 

Do 

Apr.  18 
Do. 


Apr.   20 

Apr.     5 

Apr.    17 

Apr.    22 

Apr.    24 

Do 

Do. 

Do. 

Do. 

A  pr .     4 

Do. 

Apr.    15 

Apr.  25 


1  All  bids  rejected. 


2  Schedule  1. 


3  Schedule  2. 


*  Item  1. 


•  Item  2 


1  Item  3. 


-  Schedule  3 


'■  Schedule  C. 


»  Schedule  4. 


i"  Schedule  5. 


ii  Item  5. 
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Laud  Drainage  and  Flood 
Protection 

A  BOOK  on  this  subject,  formerly  published 
by  the  McGraw-Hill  Co.,  is  now  published  by 
the  Stanford  University  Press,  Stanford  Uni- 
versity. California.  Its  author  is  Prof. 
Bernard  A.  Etcheverry,  member  of  the  Ameri- 
can Society  of  Civil  Engineers,  consulting 
engineer,  and  professor  of  irrigation  and 
drainage,  University  of  California. 

This  work  deals  with  the  surface  drainage 
and  underdrainage  of  agricultural  lands  af- 
fected by  excessive  water  due  to  precipitation 
or  irrigation,  the  protection  of  lands  against 
flood  or  tide  waters,  and  the  methods  of 
spreading  assessments  for  the  apportionment 
of  the  cost  of  the  several  classes  of  improve- 
ments to  the  areas  benefited. 

The  first  eight  chapters  deal  mainly  with 
the  surface  and  underdrainage  of  lands  in 
which  the  need  for  drainage  results  from  ex- 
cessive precipitation  or  lack  of  natural 
drainage. 

Chapter  IX  is  on  the  subject  of  drainage 
of  waterlogged  irrigated  lands;  Chapter  X 
covers  the  protection  of  lands  from  flood 
waters  and  deals  with  the  planning  and  de- 
sign of  levee  systems;  Chapter  XI  presents 
problems  in  the  computation  of  flow  in  river 
channels;  Chapter  XII  deals  with  the  subject 
of  tidal  lands;  and  Chapter  XIII,  drain 
age  and  reclamation  districts,  purposes,  aims, 
etc.— .1/.  A.  8. 

Fresno  Dam  Completed 

THE  Bureau  of  Reclamation  has  completed 
another  storage  dam — Fresno  Dam  on  the 
Milk  River  project  in  Montana.  The  new  dam 
will  create  a  reservoir  which  will  provide  a 
supplemental  supply  of  water  for  irrigating 
Mills  River  project  farms  and  also  provide 
irrigation  water  for  the  Fort  Belknap  Indian 
Reservation.  In  addition,  it  will  insure  a  do- 
mestic water  supply  for  several  nearby  towns, 
create  an  adequate  supply  of  fresh  water  for 
a  migratory  waterfowl  refuge,  and  provide 
flood  protection. 

Construction  work  on  the  dam  began  March 
29,  L937.  A  total  of  1,693,170  cubic  yards  of 
compacted  earth,  rock  riprap,  and  concrete 
went  into  the  structure,  which  is  109  feet  high 
and  1,855  feet  long,  and  will  create  a  reser- 
voir capable  of  storing  127,230  acre-feet,  or 
more  than  40  billion  gallons  of  water. 

Completion  of  Fresno  Dam  has  almost 
doubled  water  storage  capacity  on  the  Milk 
River  project.  The  two  other  storage  dams 
on  the  project — Sherburne  Lakes  and  Nelson- — 
have  created  reservoirs  with  a  combined  ca- 
pacity of  134,600  acre-feet. 

The  Milk  River  project  has  an  ultimate 
irrigable  area  of  147,061  acres,  about  60,000 
acres  of  which  is  now  under  irrigation  and 
being  cropped.  The  population  of  the  project 
is  about  13,400,  including  11,700  townspeople. 
Chief  crops  grown  on  the  project's  irrigated 
farms  are  sugar  beets  and  forage. 


Irrigation  in 


Argentina 


OUR  farthest  southern  good  neighbor, 
the  Argentine  Republic,  is  developing  irri- 
gation -with  problems  which  present  a 
marked    similarity    to    those    of    the    United 

Stales. 

Argentina  has  67.2  million  acres  (27.2 
million  hectares)  under  cultivation,  of 
which  2.2  million  acres  (0.9  million  hec- 
tares) are  under  irrigation.  Irrigation  is 
resorted  to  west  of  63  W.  Meridian  of 
Greenwich,    which   is   the    "West"    of   Argen- 


tina. In  the  tropical  north — on  the  Salta 
Jujuy,  and  Tucuman  Provinces — sugarcane 
citrus,  cotton,  and  tobacco  are  raised ;  in  th< 
temperate  center — San  Juan,  Mendoza,  Coi 
doba,  and  Rio  Negro  Provinces — alfalfa, 
grapes,  pears,  apples,  and  vegetables ;  am 
in  the  colder  south — Chubut — alfalfa,  apples 
and  vegetables. 

The  Provinces  or  States  are  responsibl 
for  most  of  the  irrigated  area.  The  Federa 
Government  has  under  direct  control  270,001 
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eres    (110,000   hectares)    in    some   provinces 
nd    national    territories   and    almost    all    of 
tie  storage   works. 
All    construction    activities    of    the    Argen- 


tine Federal  Government  are  carried  on 
through  the  Ministry  of  Public  Works,  in 
which  the  "Direccion  General  de  Irrigation," 
Rodolfo    E.    Ballester,    is    in    charge    of    the 


irrigation,      flood      control,  inage 

problems. 

The  Rio  Tercero  Dam  was  con- 
Engineer  S.  E.  Fitz-Simon,  who  is  n 


Rio  Tercero  Dam.  A  rock  till  structure 
170  feet  high,  450,000  acre-feet  storage, 
or  flood  control,  irrigation,  and  power, 
rhe  power  plant  (15,000  horsepower) 
is  in  foreground 

San  Felipe  Storage  Dam.  An  Ambursen 
lam,  90  feet  high,  100,000  acre-feet 
rapacity,  for  regulation  of  Conlara  River 
it  San  Luis  province.  Purpose:  Im- 
>rovement  of  1 5,000  acres  irrigated  from 
the  Conlara  River 

^euquen  Diversion  Dam.  A  movable 
lam,  17  stoney  sluices,  66  feet  high,  for 
Hversion  of  1,750  cubic  feet  per  second, 


to  the  main  canal  of  Rio  Negro  project; 
80  miles  long,  for  irrigation  of  130,000 
acres.  A  spillway  channel  1,310  feet 
wide  permits  the  diversion  of  70,000 
cubic  feet  per  second  to  a  big  lateral 
depression,  for  flood  control 

A  lateral  with  poplar  plantation  along 
the  banks.  Shade  of  poplars  prevents 
weed  growth  in  the  channel.  When 
channels  require  cleaning  for  silting, 
plantation  is  made  along  only  one  of  the 
banks 

La    Cienaga    Storage    Dam,   Jujuy.     An 
earth-rolled  fill  dam  70  feet  high,  17,000 


acre-feet  capacity.  Water  for  the  reser- 
voir is  diverted  from  Perico  River  at 
Tipal  Diversion  Dam.  As  solid  dis- 
charge was  too  heavy,  it  was  necessary 
to  build  a  lateral  storage  dam  instead  of 
one  across  the  river 

Rio  Toro  Diversion  Dam  at  Rosario  de 
Lerma,  Salta.  Intake  and  desilting 
works  at  left,  a  highway  bridge  under 
construction  over  the  dam.  For  irriga- 
tion of  12,600  acres  of  the  Campo 
Quijano  project 

We  are  endebted  for  these  pictures  to  Professor 
Ballester 
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head    with    the    construction    of    La    Vina 
Dam    (arch  dam  330  feet   high)    across  Los 
Sauces  River. 
Both  Director  General   Ballester  and  Con- 


struction Engineer  Fitz-Simon  visited  the 
United  States,  and  reclamation  territory  in 
particular. 

(Editor's  note:  The  practice  here  depicted 


of   planting    canal   banks    with    trees    is   not 
used  generally  in  the  United  States  becausa 
of    the    tremendous   loss   of   water    in    theiB 
maintenance.) 


i 


Cultivated  zone  in  the   Rio   Negro  System.     A    130,000-acre  unit  showing  growth  of  grapes,  apples,  and  pears 
at  "Cinco  Saltos,"  Rio  Negro.     In  many  sections  of  Argentina,   poplars   along  the  canals   serve  as  windbreaks 

Articles  on  Irrigation  and  Related  Subjects 

By  W.  I.  SW/ANTON,  Engineering  Division 


Absorptive  Form  Lining. 

"Case  hardening"  concrete  with  absorptive 
form  lining,  illus.  Western  Construction 
News,  February  1!>40,  v.  15,  No.  2,  pp.  41^3. 

Angeix,  Hon.  Homer  D. 
America  at  the  Cross  Roads  (Potentialities 
of   Columbia    Basin).     Cong.   Record,    Feb. 
14,  1940,  v.  86,  No.  30,  pp.  2287-92. 

A SF H  A  LT I C   C 0 N  CI!  KTE. 

Asphaltic  concrete  lining  for  irrigation 
ditches;  illus.  (Yakima  project).  Western 
Construction  News,  March  1940,  v.  15,  No. 
3,  pp.  91-93. 

Asphaltic  lining  applied  on  test  section  of 
Contra  Costa  Canal,  illus.  Construction 
Methods,  March  1940,  v.  22,  No.  3,  p.  70. 

Brahtz,  J.  H.  A.,  and  J.  E.  SOEHRENS. 

Photoelastic  study  of  weak  rock  scams  in 
foundation    of    Shasta    Dam.      Tech.    Mem. 


No.  599,  27  pp.  inch  22  figs.,  Jan.  25,  1940. 
Price.  §4,  Chief  Engineer,  Denver,  Colo. 

Bruggeman,  J.  R.  and  others. 

Stresses  and  pore  pressures  around  circular 
openings  near  a  boundary.  Technical 
Memorandum  No.  597,  Jan.  12,  1940,  25  pp. 
including  11  charts  and  illus.  Price  $1.35, 
Chief  Engineer,  Denver,  Colo. 

Clark,  Hon.  D.  Worth. 

America's  Biggest  Ditch — Hell's  Canyon, 
Snake  River,  by  Richard  L.  Neuberger,  in 
Coast,  December  1939,  Cong.  Record  Feb. 
2,  1940,  v.  86,  No.  22,  pp.  1578-1579. 

Conveyor  Belt. 

Shasta  Dam  aggregate  conveyor  belt,  long- 
est, in  the  world,  will  carry  22,000  tons 
(concrete  aggregates)  daily  9.G  miles  over 
hills  and  valleys,  illus.  California  High- 
ways and  Public  Works,  February  1940,  v. 
18,  No.  2,  pp.  2-4. 


Cramer,  L.  E. 

Progress  on  Coachella  Canal  as  told  by 
Reclamation  Engineer,  illus.  Southwest 
Builder  and  Contractor,  Mar.  1,  1940,  v. 
95,  No.  9.  pp.  21-23. 

Douma,  J.  H. 

Model  study  of  Green  Mountain  Dam  spill- 
way, illus.  Civil  Engineering,  March  1940, 
v.  10,  pp.  153-6. 

Grand  Coulee  Dam  : 

Crane  servicing  procedure  at  the  Grand 
Coulee  Dam,  illus.  Western  Construction 
News.  March  1940,  v.  15,  No.  3,  pp.  94-95. 

The  largest  thing  ever  built,  illus.  Grand 
Coulee  Dam  under  construction.  Popular 
Mechanics,  April  1940,  v.  73,  No.  4,  pp.  546- 
549,  L30-A  to  131-A. 

Grand  Coulee  Fish  Control. 

Making  a  water  tunnel  entrance  165  feet 
below  lake  surface,  drawings.     Engineering 
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News-Record,  Mar.  14,  1940.  v.  124,  No.  11, 
ip.  53   (371). 

ill,  Hon.  Knute. 

Bonneville  Dam   (expenditures  in  States — ■ 

table).  Cong.  Record,  Jan.  15,  1940,  v.  86, 
No.  8,  p.  552. 

I  UBBELL,    H.    V. 

•  '(instruction  of  Fresno  Dam,  illus.     Pacific 
Builder  and  Engineer,  Feb.  10.  1940,  v.  46, 
I  No.  0,  pp.  48,  50,  52. 

kavy,  Hon.  Charles  H. 

1  Reclamation  has  been  successful — It  should 
I  be  greatly  expanded.  Cong.  Record,  Mar. 
I  4.  1940,  v.  86,  No.  43,  pp.  3597-3600. 

ewis,   Hon.   Lawrence. 

Colorado-Big  Thompson  Reclamation  proj- 
ect. Cong.  Record,  Mar.  7,  1940.  v.  86,  No 
46,    pp.    3924-3926. 

hi  ('HELL,   L.    H. 

A  decade  of  development  on  the  "Will wood 
Division,     Shoshone    Reclamation    project. 

1939,  mimeographed,  with  27  illus.,  43  pp. 

i mm: is,  Hon.  Geo.  W. 

Nebraska  Drought.     Cong  Record,  Jan.  29, 

1940,  v.  86,  No.  18,  p.  1195. 

'LANDER,    H.    C. 

Pit  River  Bridge  design,  illus.  Western 
Construction  News,  February  1940,  v.  15, 
No.  2,   pp.  50-54. 

(lson,  Hon.  C.  L. 
(iovi-rnor  Olson  asks  solons  to  unfreeze 
$50,000,000,  Central  Valley  project  bonds 
(text  of  bond  bill).  California  Highways 
and  Public  Works,  February  1940.  v.  18, 
No.  2,  pp.  1-3. 

'age,  John  C. 
Reclamation  for  the  Future.     Conservation, 
January-February    1940,    v.    0,    No.    1,    pp. 
24-25. 

Government  gains  by  ingenuity  of  con- 
tractors, Page  declares.  Southwest 
Builder  and  Contractor,  Mar.  1,  1940,  v. 
95,   No.   9,   pp.    44-4S. 

The  Reclamation  Bureau  and  Contrac- 
tors. The  Constructor,  February  1940,  v. 
22,  No.  2,  pp.  37-39. 

Bureau  of  Reclamation.  Reprint  from 
annual  report,  Secretary  of  the  Interior, 
1939;  pp.  194-231,  free,  as  long  as  avail- 
able. 

Power  Development. 
Investigation  of  Reclamation  Power  in  the 
National  Defense  and  Utilization  of  West- 
ern Mineral  Resources,  by  Goodrich  W. 
Lineweaver  and  William  E.  Warne,  Feb. 
6,  1940,  mimeographed  No.  91,436.  49  pp., 
free. 

(Continued  on  page  154) 


Southwestern  Project  Barbecue 


ON  a  spring  evening  early  this  year  the 
Federal  Union  employees  of  the  Ail-American 
Canal  and  Gila  projects  held  a  barbecue  and  in- 
formal dance  on  Prison  Hill  near  Yuma,  Ariz. 


These    views    show    two    pigs    in 
tainer  before  receiving  the  16-hour  hoi 
raent,  and  Associate  Engineer  Kenneth  Sa' 
\er  basting  them  with  olive  oil. 


Yuma  Auxiliary  Citrus  Shipments 

DURING  the  month  of  March  86  carloads 
of  packed  grapefruit  were  shipped  by  rail 
from    the    Yuma    Auxiliary    project    to    the 


Pacific  coast  and  midwestern  markets,  and 
the  equivalent  of  52.7  carloads  of  loose  and 
packed  grapefruit  and  30.4  carloads  of 
oranges  were  shipped  by  truck  to  the  Pacific 
coasl 
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Boulder  City  to  Have  High  School 

CONTRACT  has  been  awarded  for  the  con- 
struction of  n  high  school  building  at 
Boulder  City,  Nev.,  headquarters  of  the 
Boulder  Canyon  project  anil  the  Government's 
model  town. 

The  building,  which  is  to  be  located  in 
block  No.  15A  near  the  present  grade  school 
building,  will  be  96  by  102  feet  in  size,  and 
will  include  a  gymnasium,  a  manual-arts 
room,  a  science  laboratory,  a  domestic  science 
room,  a  stage,  two  classrooms,  toilets,  shower 
rooms,  and  dressing  rooms.  The  walls  will 
be  of  concrete  and  the  sloping  portions  of  the 
roof  of  mission  tile.  The  building  will  be 
equipped  with  a  complete  electrical  system 
and  will  be  heated  by  a  two-pipe  steam  heat- 
ing system  connected  to  the  boiler  in  the 
present  school  building. 

The  new  structure  will  make  it  possible 
for  students  to  attend  high  school  in  Boulder 
City.  At  present  the  high-school  students, 
numbering  almost  100,  are  transported  to  the 
high  school  at  Las  Vegas  by  the  district,  of 
which  the  Boulder  City  area  is  a  part.  The 
town  has  always  had  excellent  grade  schools 
and,  with  the  addition  of  the  high  school,  edu- 
cational facilities  will  be  provided  for  ap- 
proximately 400  school  pupils.  With  a  popu- 
lation of  about  6,000  during  the  peak  con- 
st nut  ion  days  at  the  dam,  the  town  now  has 
about  3,500  permanent  residents. 

The  building  is  expected  to  be  ready  for 
use  this  year.  The  contractor  is  required  to 
complete  all  the  work  within  150  days  after 
receiving  notice  to  begin  construction. 


Articles  on  Irrigation 

{Continued  from  page  153) 

Sen  MITT,    F.    E. 

The  year  in  research.  (Reference  to  Den- 
ver Laboratories  and  Concrete  Experi- 
ments) Engineering  News-Record,  Feb.  15, 
1940,  v.   124,  No.  7,  pp.  81-84    (243-246). 


Smith,  Hon.  Martin  F. 

Bonneville  Power  for  Southwest  Washing- 
ton. Cong.  Record,  Feb.  2,  1940,  v.  80.  No. 
22.  pp.  1576-77. 

Federal  Reclamation  program  in  the  State 
of  Washington  should  include  cut-over 
lands.  Cong.  Record,  Mar.  1,  1940,  v.  86. 
No.  42,  pp.  3447-3418. 

National    Resources    Board — planning    for 
future   development   of    the   Pacific   North 
west         Bonneville     and     Grand     Coulee 
Cong.    Record,  Mar.   19.  1940,  v.  St!,  No.  55, 
pp.  4779-17S0. 

White,  Hon.  Compton  I. 
Reclamation    in    the    arid    and    seiniarid 
lands  of  the  West;  address  at  Rivers  and 
Harbors  Congress.     Cong.  Record,  Mar.  14, 
1940.   v.  80,  No.  52,  pp.  4510-4511. 


Young.  Walker  R. 

Shasta  Dam  would  have  reduced  flood  by 
half,  U.  S.  Engineer  estimates.  Southwest 
Builder  and  Contractor,  Mar.  22,  1940,  v. 
95,  No.  12,  pp.  5-6. 

Fish  Planted  in  Owyhee  Waters 

OF  THE  100,000  Cut  Throat  trout  allocated 
to  the  Owybee  Reservoir,  the  first  consign- 
ment of  24,000  have  been  planted  by  Leslie 
Zumwalt,  of  the  State  Game  Commission, 
and  the  remainder  are  scheduled  for  early 
arrival  from  the  Commission's  hatchery  near 
Maupin,  Oreg.  Rainbow  trout  will  be  planted 
in  the  Owyhee  River  and  in  the  lake 
some  time  later. 

Cut  Throat  and  Rainbow  trout  are  as- 
signed to  the  Beulah  Reservoir,  and  the  Burnt 
River  Reservoir  is  also  to  receive  a  large 
stock  of  Rainbow. 

Lake  and  stream  surveys  in  the  section  are 
being  made  by  Mr.  Zumwalt  to  determine 
their  capacity  for  fish  planting,  and  Mr. 
Zumwalt,  accompanied  by  Norman  Minnick, 
of  the  game-protection  division  of  the  State 
police,  has  started  to  familiarize  himself  with 
Malheur  County  reservoirs,  which  work  will 
be  continued  for  some  years  until  the  waters 
of  the  entire  State  are  charted. 


Klamath  Potatoes 

THERE  was  a  marked  improvement  in  the 
price  received  for  potatoes  on  the  Klamath 
project  during  March,  at  the  close  of  which 
U.  S.  No.  1  brights  were  selling  at  $1.10  to 
$1.30  per  hundredweight.  About  1,280  cars 
were  shipped  from  the  project  during  the 
month,  bringing  shipments  for  the  season 
to  about  6.360  cars. 


N.  jR.  A.  to  Convene  in 
September 

( ».  S.  WARDEN,  president,  has  announced 
that  the  ninth  annual  meeting  of  the  National 
Reclamation  Association  will  be  held  in  Great 
Falls,  Mont.,  September  24-26,  1940.  The 
convention  dates  have  been  set  earlier  than 
usual  this  year  in  order  to  avoid  conflict 
with  western  farmers'  harvesting  schedules 
and    the   national   elections. 

Associated  Engineers  of  the 
University  of  Nevada  Meet 

THE  Associated  Engineers  of  the  University 
of  Nevada  held  their  1940  annual  banquet  on 
March  S,  at  which  Irving  C.  Harris,  director 
of  power  of  the  Boulder  Canyon  project,  rep- 
resented the  Bureau  and  addressed  the  group 
on  the  subject  Some  Sections  of  the  Historical 
Background  of  Boulder  Dam. 


Interior  Department  Begins 
Summer  Schedule 

DEPARTMENTAL  Order  No.  1460,  dated 
April  8,  1940,  directs  that,  with  the  exception 
of  the  Bureau  of  Fisheries,  Bureau  of  Bio- 
logical Survey,  Bituminous  Coal  Division,  Sti 
Elizabeths  Hospital,  and  Freedman's  Hos- 
pital, effective  April  15,  the  Department  oi 
the  Interior  will  commence  the  summer  schedj 
ule  of  office  hours  from  8  a.  m.  to  3 :  30  p.  ml 
except  on  Saturdays,  when  the  hours  will  be 
from  8  a.  m.  to  12  noon. 

Golden  Gate  International 
Exposition  Reopened  May  25 

VISITORS  to  the  exposition  during  the  season 
1940  will  find  exhibits  of  the  Central  Vallej 
project  in  California  housed  in  two  buildings, 
In  the  Shasta-Cascade  Building  there  is  in- 
stalled a  6-foot  table  model  of  Shasta  Dam, 
the  structure  on  the  Sacramento  River,  and 
in  the  Federal  Building  are  a  14y2-foot 
diorama  of  the  Central  Valley  project  and  a 
0-foot  table  model  of  Friant  Dam,  the  struc- 
ture on  the  San  Joaquin  River. 

Friends  of  the  Land  Formed 

A  NEW  society  called  Friends  of  the  Land 
was  formed  in  Washington  March  23.  The 
aim  of  the  society  is  to  combat  soil  erosion 
waste  of  rainfall,  and  the  human  waste  and 
displacements  which  follow. 

The  organization  is  headed  by  Morris  L 
Cooke,  who  directed  a  Pennsylvania  powei 
survey  for  Governor  Pinchot  in  1923,  served 
as  first  administrator  of  the  Rural  Elect rifi 
cation  Administration,  and  was  chairman  ol 
the  Great  Plains  Committee. 

Russell  Lord,  formerly  of  the  Depart  incut 
of  Agriculture  and  author  of  Men  of  Earth 
and  Behold  Our  Land,  is  to  edit  a  magazine 
to  be  published  by  the  society.  The  magazine 
will  serve  as  a  medium  for  dissemination  oi 
conservation  information. 

Charles  W.  Collier,  formerly  of  the  Soil 
Conservation  Service,  Department  of  Agri- 
culture, is  the  executive  director. 

The  society  will  be  nongovernmental  and 
will  seek  subscriptions  and  backers  among 
citizens  in  general  "to  support,  increase,  and, 
to  a  greater  degree,  unify  all  efforts  for  th€ 
conservation  of  soil,  rain,  and  all  the  living 
products,  especially  Man." 

Trustees  of  the  organization  include  Rex- 
ford  G.  Tugwell,  Paul  Sears,  Dr.  Isaiah  Bow- 
man, Stuart  Chase,  Aldo  Leopold,  J.  N.  "Ding': 
Darling,  and  Dr.  J.  Russell  Smith.  Sponsors 
include  Charles  E.  Beard,  George  T.  Cochran, 
David  Cushman  Coyle,  Albert  Einstein,  Mayoi 
Fiorello  H.  LaGuardia,  Archibald  MacLeish 
Miss  Anne  Mumford,  Mrs.  John  Rogers,  Jr., 
E.  F.  Scattergood,  and  Alfred  Stieglitz. 
Prominent  writers  such  as  Richard  Neuberger 
Donald  Culross  Peattie,  and  Paul  Sears  art 
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ilso  sponsors,  as  is  Raymond  Gram  Swing, 
adio  news  commentator. 

In  organizing  the  society,  Mr.  Cooke  em- 
ihasized  its  nonprofit,  nonpartisan,  nonfac- 
ional  character,  and  the  need  for  the  remedial 
Conservation  work  to  be  advanced  by  it.  "The 
and  is  all  of  one  body,"  he  said,  addressing 
ipproximately  50  men  and  women  gathered  at 
Vardman  Park  Hotel  to  participate  in  fonn- 
ng  the  society.  "In  country  and  city,  in  trade 
\r  in  science,  in  good  times  and  in  hard  times, 
iv e  all  live  on,  or  from,  the  soil.  No  matter 
vhich  political  party  gains  ascendancy  as  the 
'ears  go  by;  whether  the  swing  be  from  left 
o  right  or  to  farther  left;  whether  we  remain 
lit  peace  or  go  to  war  again,  this  fact  will 
ernain:  So  long  as  we  continue  scrubbing  off 
opsoil  and  fouling  water  sources,  business 
md  social  conditions  in  this  country  will  re- 
oain  fundamentally  unsound." 

Gerald  W.  Johnson,  author  of  The  Wasted 
and,  commented  on  the  organization,  in  the 
Jaltimore  Sun  as  follows : 

"Whether  or  not  the  Friends  of  the  Land 
ire  taking  the  best  approach  to  their  prob- 
em  is  debatable.  They  are  not  at  the  moment 
>ressing  any  specific  program  of  legislation. 
They  are  attacking,  rather,  the  problem  of 
rablic  ignorance  and  inertia.  This  is  most 
lifficult,  but  it  has  the  advantage  of  being  a 
rontal  attack.  If  the  American  people  were 
ictually  informed  and  alert,  then  programs 
)f  legislation  would  be  merely  matters  of 
letail." 

The  society  will  welcome  subscriptions  from 
ill  persons  in  furthering  its  work.  Member- 
ships at  $5  each  include  a  year's  subscription 
o  the  monthly  magazine  The  Land,  first  issue 
)f  which  is  planned  for  September. 

First  Contract  on  Continental 
Divide  Tunnel  Awarded 

THE  first  contract  for  construction  of  the 
continental  Divide  Tunnel  of  the  Colorado- 
Big  Thompson  project,  Colorado,  covering  an 
3,000-foot  section  at  the  east  end  of  the  struc- 
ture near  Estes  Park,  was  awarded  on  April 
25  by  Secretary  of  the  Interior  Harold  L. 
Ickes. 

Thirteen  proposals  were  received,  of  which 
the  successful  bidder,  S.  S.  Magoffin  Co.,  Inc., 
3f  Englewood,  Colo.,  submitted  a  bid  in  the 
amount  of  $471,123. 

This  contract  requires  the  excavation  of 
more  than  38,000  cubic  yards  of  material,  the 
furnishing  and  installing  of  900,000  pounds 
sf  permanent  steel  tunnel  supports,  and  some 
Dther  work.  The  contractor  is  allowed  430 
days  to  complete  the  job  after  beginning  work. 
In  order  to  avoid  delaying  actual  start  of 
work,  the  tunnel  portals  were  cleared  in  ad- 
vance in  order  that  drilling  might  be  done 
promptly. 

The  tunnel  is  to  be  9.75  feet  in  diameter  in- 
side the  lining,  69,023  feet,  or  13.1  miles  in 
length,  and  will  be  lined  throughout  with 
concrete.     The   tunnel   will   extend   from    the 


east  end  of  Grand  Lake  to  Wind  River,  about 
5  miles  southwest  of  Estes  Park.  Water  will 
be  diverted  through  this  tunnel  from  the  upper 
Colorado  River,  on  the  Western  Slope  of  the 
Continental  Divide,  to  the  headwaters  of  the 
Big  Thompson  River  for  use  in  supplementing 
irrigation  supplies  for  615,000  acres  on  the 
Eastern  Slope  in  northeastern  Colorado. 

Recent  Presidential  Approvals 

CONSTRUCTION  under  the  Great  Plains 
"relief"  irrigation  program  of  the  Mirage 
Flats  project  in  Nebraska  and  the  Bismarck 
irrigation  project  in  Burleigh  County,  N.  Dak., 
has  been  approved  by  President  Roosevelt 
and  announced  by  Secretary  of  the  Interior 
Harold  L.  Ickes. 

The  estimated  cost  of  Mirage  Flats  is 
$2,560,000.  The  project,  which  for  many  years 
has  been  located  in  a  dry  area  with  frequent 
crop  losses,  will  serve  12,000  acres  on  the 
north  bank  of  the  Niobrara  River  about  11 
miles  south  of  Hay  Springs,  Nebr.  Old  irri- 
gation works  built  by  local  farmers  were  in- 
adequate. Most  of  the  land  holdings  are  in 
160-acre  tracts  or  less. 

The  construction  of  Mirage  Flats  will  he 
undertaken  by  the  Bureau  of  Reclamation  as 
soon  as  cooperating  agencies  in  the  Depart- 
ment of  Agriculture  have  obtained  the  requi- 
site control  of  excess  lands  in  the  project 
area,  and  have  arranged  for  the  repayment 
of  reimbursable  construction  costs  and  for 
operation  and  maintenance  of  the  project 
works. 

The  Bureau  ot  Reclamation  estimates  that 
water  users  will  be  able  to  repay  $985,000 
over  a  period  of  Hi  years  in  addition  to  carry- 
ing the  costs  of  operation  and  maintenance. 
The  remainder  of  the  costs  will  be  made  up 
of  expenditures  by  the  Work  Projects  Ad- 
ministration largely  for  relief  labor  and  ex- 
penditures in  resettlement.  The  reimbursable 
expenditures  will  be  made  from  a  special  ap- 
propriation of  $5,000,000  made  last  year  for 
construction,  in  addition  to  labor  and  mate- 
rials to  be  supplied  by  the  AVork  Projects 
Administration,  of  water  conservation  and 
utilization  projects  in  the  Great  Plains  and 
the  arid  and  semiarid  areas. 

The  plan  is  to  construct  a  diversion  dam 
on  the  Niobrara  River  at  the  upper  end  of  the 
project,  about  15  miles  of  main  canal,  and  a 
system  of  laterals  and  farm  ditches.  An  earth- 
and  rock-filled  dam  will  he  built  about  9  miles 
above  the  diversion  dam  to  store  30,000  acre- 
leet  of  water.  Construction  also  will  include 
rough  land  leveling. 

The  Bismarck  Project 

The  Bismarck  project,  North  Dakota,  will 
include  4,800  acres  on  the  east  side  of  the 
Missouri  River  directly  south  of  Bismarck. 
The  land  lies  in  a  strip  1%  to  2  miles  wide 
between  the  Missouri  River  and  the  high  bench 
to  the  east.  Water  for  irrigation  will  be 
pumped  from  the  Missouri  River  20  feet  and 


conveyed  by  10  miles  of   n  nto  the 

lateral    and    farm    ditch    sysi  -    for 

pumping  will  be  obtained  from  I 
kota  Power  &  Light  Co. 

Some  of  the  lands  are  in  large  try 
it  will  be  desirable  to  subdivide  these, 
work  of  subdivision  will  be  undertaken  bj 
the  Department  of  Agriculture  which  also 
will  arrange  for  repayment  of  the  reimburs- 
able charges  and  for  operation  and  mainte- 
nance. The  project  is  estimated  to  cost  $590,- 
000,  of  which  $250,000  will  be  reimbursable, 
this  amount  being  made  available  from  a 
special  $5,000,000  appropriation  made  last 
year.  The  remainder  will  be  nonreimbursable 
and  will  be  expended  by  the  Work  Projects 
Administration  largely  for  labor  from  the 
relief  rolls.  About  2  years  will  be  required 
for  completion  of  the  project. 

In  accordance  with  the  policy  approved  by 
the  President  for  this  type  of  project,  the  Bu- 
reau of  Reclamation  will  not  begin  construc- 
tion until  suitable  arrangements  have  been 
made  for  the  establishment  of  farm  units  of 
a  size  which  will  permit  the  settling  of  the 
maximum  number  of  families  on  the  project. 

Mirage  Flats  is  the  fourth  and  Bismarck 
the  fifth  of  the  projects  to  be  approved  for 
construction  under  the  Great  Plains  water 
conservation  and  utilization  program.  Others 
include  the  Buford-Trenton  project  in  North 
Dakota,  the  second  unit  of  the  Buffalo  Rapids 
project  in  Montana,  and  the  Rapid  Valley 
project  in  South  Dakota.  It  is  anticipated 
that  construction  will  require  3  or  4  years. 

Departmental  Order  No.  1466 

UNDER  date  of  April  15,  1940,  the  Secre- 
tary of  the  Interior  issued  Departmental 
Order  No.  1466  as  follows : 

"There  is  hereby  created  in  the  Office  of 
the  Secretary  the  position  of  'Assistant  to  the 
Secretary  in  Charge  of  Land  Utilization.' 

"This  Assistant  to  the  Secretary  shall  be 
charged  with  the  responsibility  of  coordinat- 
ing and  integrating  the  land-use  activities 
of  the  several  Bureaus  of  the  Department 
and  the  supervision  and  maintenance  of  rela- 
tionships with  other  governmental  agencies, 
Federal,  State,  or  local,  as  well  as  private, 
essential  to  the  proper  development  of  the 
conservation  program  of  the  Department.  His 
function  shall  be  planning  and  coordinating. 

"The  Assistant  to  the  Secretary  in  Charge 
of  Land  Utilization  will  report  to  the  Secre- 
tary on  policy  matters  and  will  route  his 
reports  through  the  Bureaus  affected,  the 
Assistant  Secretaries  and  the  Under  Secretary. 

"For  the  time  being  the  Office  of  the  Assist- 
ant to  the  Secretary  will  be  staffed  by  persons 
designated  by  the  Secretary  and  selected  from 
among  the  personnel  of  the  various  Bureaus 
of  the  Department.  Although  such  persons 
will  be  on  the  basis  of  detail  or  loan,  the 
period  of  such  detail  will  be  for  not  less  than 
6  months.  During  the  term  of  such  detail  the 
staff  members  will  be  relieved  of  all  duties  in 
their  own  agencies." 
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Williston,  N.  Dak , 

Carlsbad,  N.  Mex 

Sacramento,  Calif 

Redding.  Calif 

Friant.  Calif 

Antioch,  Calif 

Estes  Park,  Colo , 

Austin.  Tex 

Coulee  Dam,  Wash 

Bend,  Oreg 

Yuma,  Ariz 

Grand  Junction,  Colo 

Reno,  Nev 

Casper.  Wyo 

Klamath  Falls.  Oreg 

Malta.  Mont 

Burley,  Idaho 

Burley,  Idaho 

Hay  Springs,    Nebr    . 

Provo,  Utah 

Guernsey.  Wyo 

Provo,  Utah 

Orland,  Calif 

Boise,  Idaho 

Parker  Dam,  Calif 

Vallecito,  Colo. 

Rapid  City,  S.  D 

Provo,  Utah 

El  Paso,  Tex. 

Elephant  Butte.  X.  Mex... 

Riverton,  Wyo 

Powell,  Wyo 

Cody,  Wyo 

Fairfield,  Mont 

Reno.  Nev 

Tucumcari,  N.  Mex 

Pendleton,  Oreg 

Montrose.  Colo.. 

Ashton.  Idaho 

\  ale,  <>reg 

Yakima,  Wash 

Yakima.   Wash 

Yuma.  Ariz 


Official  in  charge 


N.i 


Leo  J.  Foster. 

F.  C.  Youngblutt 

R    J.  Newell. _. 

[rving  <  '    Harris 

Paul  A.  Jones 

Parley  K.  Neeley 

L.  E.  Foster 

W.   I!.  Young 

Ralph  Lowry 

R.  B     Williams. 

Oscar  <  ; .   Boden 

Porter  J    Preston 

Ernest  A    Moritz 

F.  A.  B;.nks 

D.  S.  Stuver 

Leo  J.  Foster 

W.  J.  <  'hiesman 

Floyd   M.  Speu-er 

Irvip  J.  Matthews. _. 

I'-    l      Hayden 

H.  H.  Johnson 

Stanley  li     Ms  i 
Samuel    \     McWillian 
Denton    .1     Paul 

E.  O    Larson 

C.  F.  Gleason— 

1'"..  I '.  Larson 

I).  L.  Carmody 

K    J    Newell 

t      I       koppen 

\  .  Burns 

Horace  V.   Hubbell.. 

E.  < ).  Larson 

L.  It.  Fiocl 

I      0    i  ■  ih  

H     1)    I  iomatock 

I..  J.  Windle 

Walter   V .   Kemp 

A.   W.   Walker 

Floyd   M    Spencer... 
Harold  W.  Mutch... 

• 

Herman  I!    Elliott.. 

[.  I  tonald  Jerman 

C.  C.  Ketchum 

.'    S    Moore    . 

Charles  E    <  Crow  novei 
C.  B    Elliott. 


'  onstruction  engineer 

Superintendent 

Construction  engineer 

I  >irector  of  power 

<  '^nst  ruction  engineer 

Ri     ident  engineer 

•  x. dent 

Supervising  .ngineer 

Construction  engineer 

<  Construction  engineer 

Construction  engineer 

Supervising  engineer 

i  i  ion  engineer 

Supervising  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Construction  engineer- 

'  Construction  engineer  •' 

Superintendent 

Superintendent 

Superintendent 

Resident  engineer 

Construction  engineer 

ion  engineer 

Supei  intendent  of  power. . 

<  Construction  engineer 

Hii|"  rintendent 

Construction  engineer 

<  Construct  ion  engi 

'  Construction  engineer 


J    C      1  hrailkill 

J     I'    Sifheneicher 

Robert  B    Smith.  .  . 

Gail  H.  Baird 

Edwin  M.  Bean 

Robert  L,  Newman. 

E,  W     Shepard 

E.  R.  Mills.. 


<  '    M     \  oyen 

William  F.  Sha 

C.  B.  Funk 

Noble  I  ►.  Anderson. 

r.  c.Thi  .iikiii 

Emil  T.  Fieenec 


George  W.  Lyle. 
W  I  I  ingley... 
E.  E.  (  Chabot... 
G.  C.  Patterson. 


Francis  J,  Farrell. 
A  T  Stimpfig... 
Francis  J.  Farrell. 

W.  D.  Funk 

Robert  B  Smith. 
George  B.  Snow.. 
Frank  E.  Gawn.  . 


strur 


engineei 


<  onstruction  engineer 

Superintendent 

Acting  Resident  engineer 

Superintendent 

Superintendent  2 

Construction  engineer 

Super  intendent 

Construction  engineer  - . 


ide 


Keservoir  superintendent... 

<  'onstruction  engineer  2 

Construction  engineer  2 

Superintendent 

Superintendent I 

(  Construction  engineer j 

Superintendent ! 


Francis  J.  Farrell. 
II.  H,  B.-rrvhlll... 
H.  H.  Berryhill... 

C.  B.  Wentzel 

L.  J.  Windle  2 

L.  J.  Windle  2 


Charles  L.  Harr: 


Ewalt  P.  Anderson. 
Emmanuel  V.  Hilliu 


<  Conrad  J.  Ralston 

Alex  S.   Marker 

Jacob  T.  Davenport. 


I  »i-t  rict  counsel 


Na 


Coffey _. 

Burke... 

Stouteuiyer 

Coffey 

Burke 

Burke. 

S.  Devries 

Coffey 

Coffey 

Coffey  __ _ 

Coffey 

Alexander. 

S-  Devries 

Stoutemyer 

Stoutemyer 

Coffey 

Alexander 

Alexander 

Burke 

er 

Burke 

Si  ou )  emyer 

Stoutemyer 


Alexander.. 

Burke 

Alexander. . 
Coffey 

Stoutemyer. 

Coffey 

Alexander 


Address 


Los  Angeles.  <  Calif, 
Billings,  Monl 
Portland,  Oreg. 
I,..-  Angeles,  Calif. 
Billings,  Mi.ni 
Billings,  Mont. 
El  Paso.  Tex. 
Los  Angeles,  '   alii 
I  os  A  ageh 
Los  Angeh 
Los  Angeles.  <  Calif. 
Salt   Lake  City.  Utah. 
El  Pas.,.  Tex 
Portland,  Ore;;. 

Portland    I  >■•■■■■ 
Los  Angeles.  Calif. 
Salt  Lake  City,  Utah. 
Sal'  Lake  City,  Utah. 
Billings,  Mont. 
Portland    I  I  i 
Billings,  Mont. 
Portland.  Oreg. 
Portland,  I  ireg. 
Billings    Monl 
Salt  Lake  City,  Utah. 
Billings.  Mont. 
Salt   Lake  City,  Utah. 
Los  Angeles,  Calif. 
Portland.  Oreg. 
Los  Angeles,  <  Calif. 

Salt  Lake  City.   Utah. 

Burke Billings,  Mont. 

Alexander j   Salt  Lake  City    Utah. 

Devries I    EI  Paso,  Te 


S.  Devries. 

Burke 

Burke 

Burke. ... 
Burke 

Alexander. 

S.  !>.^  ries. 
Stoutemyer 

Alexander. 
Stouten 


El    Pas.,,    Tex, 

Mont. 

Billings,  Mont. 
Billing.  Mont. 
Billings.  Mont. 
Salt    Lake  City,  Utah. 
El  Paso.  Tex. 
Portland,  tires 
Salt  Lake  City,  Utah. 
Portland.  Ore*. 


Stoutemyer Portland.  <>reg. 

Stoutemyer Portland,  <  >reg, 

Stouteuiyer Portland,  Oreg, 

Coffey.. Los  Angeles,  Calif. 


1  Boulder  Dam  and  Powe 


3  Island  Park  and  Grassy  Lake  Da 


Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 

Organization 

■ 

<  Operating  official 

Secretary 

Name 

Title 

Name 

Address 

laker  (Thief  Valley  division)  l... 

Lower    Powder    River   irrigation   district 

Baker,  Oreg 

A.  J.  Hitter 

F.  A.  Phillips 

itter  Root  * 

G.  K.  Walsh 

Board  of  Control    .. 

Boise     Idaho 

Wm.  H.  Tuller... 

Boise 

oise  1 

NotUS     Idaho 

W.  H.  Jordan      . 

Caldwell. 

'urnt  River 

Ausl  in,  Colo               . . . 

Grand  Junction,  Colo 

Edward  Sullivan    .. 

Harold  H.  Hursh 

Ralph  P.  Schaffer 

A.  W,  Lanning 

C.   H.  Jon. 

Huntington. 

renchtown 

ruitgrowers  Dam .    . 

Superintendent 

C.  W.  Tharp 

'umboldt 

Pershing  County  water  conservation  districl 

Roy  F.  M.  hi.  v 

Lovelock. 

Ballantine.  Mont 

11   S.  Elliott- 

fyrum  3 ._ 

Ilamath,  Langell  Valley  i 

Chas.  A.  Revel! 

Chas.  A.  Revell 

Board  of  Control    . 

<  Chinook,  Mont 

R.  H.  Clarkson 

L.  V.  Bogy 

II.  M.  Montgomery 

<  feo.  II    Tout 

Harlem. 

Paradise  Valley  irrigation  district 

I;.  E.  Musgrove 

Rupert,  Idaho 

Burlev,  Idaho 

0.  W.  Paul 

Frank  O.  Redfield 

Burlev. 

-      1     Baer 

Gooding. 

Jewlands  3 

Fallon    \"--v                 

W.  H.  Wallace 

H.  W.   Emery.. 

Fallon. 

Mitchell.  Nebr... 

1      W     Parry 

W.  0.  Fleenor 

Flora  K,  Schroeder . 

Mitchell. 

Gering-Fort   Laramie   irrigation    district .„ 

Goshen  irrigation  district 

.  igden    Utah               

Floyd  M.  Rousn 

Mary  E.  Harrach 

Mabel  J.  Thompson 

Win.  P.  Stephens 

Nelson  D.  Thorp 

I>.  D.  Harris     

Manager . 

Ogden  River  W.  U.  A 

)kanogan  l 

Okanogan,  Wash 

Ogden,  Utah 

Manager 

Weber    Kiver   Water  Users'  Assn 

D.  D.  Harris 

1  '       II      Thomson 

Vivian  Larson .. 

F.  C.  Henshaw 

anpete: 

Ep]            i            i          o.._ 

Horseshoe  Irrigation  Co 

Ephraim.  Utah...    _ 

S[  r:rg  C  ity     L  tah 
Powell,  W'vo     

President .     .. 

John  K.  Olsen 

James  W.  Blain 

Spring  City  division 

President.. . . . - 

Acting  irri.  supt 

Spring  ( City 
Powell. 

F.  A.  Baker 

E.  G.  Breeze 

Deaver. 

tanfield 

Stanfield,  Oreg... 

Pay  s.>n.  Utah 

Fairfield.  Mont 

Hermiston.  Oreg 

Leo  F.  Clark 

Stanfield 

1  ■•■son 

'  '    L.  Bailey 

C.  L.  Bailey 

Fort  Shaw. 

Greenfields  irrigation  district 

Hermiston  irrigation  district 

A,  W.  Walker 

Manager 

H.  P.  Wangen 

Fairfield. 

E.  D.  Martin    . 

A.  C.  Houghton 

H.  D.  <  lalloway 

H     (-.  Fuller 

Montrose, 

Idaho 

Ogden,  Utah 

Ellensburg.   Wash 

John  T    White 

feber  River 

\\  ebei   River  W    U    A 

D.  D.  Harris .. 

Manager.. 1 

Acting  manager 

D.  I).  Harris.. 

1  B.  E.  Stoutemyer.  district  counsel,  Portland.  Oreg. 

2  R.  J.  Coffey,  district  counsel,  Los  Angeles,  Calif. 


•'J.  R.  Alexander,  district  counsel.  Salt  Lake  City,  Utah. 
'W.  J.  Burke,  district  counsel,  Billings,  Mont. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  A.  B  Coe,  Editor. 
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An  Anniven 

>ary  Message 

June  2,  1940,  marks  the  thirty-eighth 

In  the  planning  and  building  of  these 

anniversary  of  the  Federal  Reclamation 

reclamation  projects  not  only  the  con- 

Act.    It  seems  fitting  to  bring  this  to 

struction  features  have  been  conscien- 

the   attention    of    our    readers.     This 

tiously  carried  out,  but  much  attention 

policy  for  national  development  ot  two 

was  given   to   the  economic   problems 

of    our    natural     resources — land     and 

confronting  a  settler  before  and  after  he 

water — is    largely    responsible   for    the 

settled  on  a  farm  on  a  reclamation  proj- 

upbuilding and  peopling  of  the  West 

ect.     Some  of  the  evils  have  been  dealt 

where  irrigation  agriculture  is  a  neces- 

with by  legislation,  such  as  purchase  of 

sity  because  of  scant  rainfall. 

land   at  speculative   prices;   large   land 

The  primary  purpose  of  the  Reclama- 

holdings; and  inexperience  in  irrigation 

tion  Act,  and  the  intent  of  Congress  in 

farming.     While    speculation    in    land 

passing   it,   was   the   establishment   ol 

values  is  not  completely  controlled,  on 

farms  and  homes.     Let's  see  if  this  pur- 

the   Bureau's    latest    undertaking,    the 

pose  has  been  lost  sight  of.     There  are 

Columbia     Basin     project,     of    which 

52,552  irrigated  farms  with  a  popula- 

Grand   Coulee    is    its    storage    dam,    a 

tion  of  226,969-     Project  towns  number 

special  act  of  Congress  protects  settlers 

258,    with    a    population    of   676,928. 

from  speculative  land  prices  by  provid- 

There are  944  schools  and  1,133  churches. 

ing  for  the  setting  up  of  values  at  which 

Bank  deposits  in  banks  on  the  projects 

land  must  be  sold  to  prospective  settlers. 

or  in  project  towns  total  $226,645,573. 

A  water  right  is   limited   to  specified 

The    skill     of    the    engineers     who 

maximum    areas.     By   selective    settle- 

planned    the    great    irrigation    works 

ment    only    experienced    farmers    with 

which    make  possible   these   homes   in 

capital  are  allowed  to  take  up  a  farm 

the  desert,  and  supervised  the  carrying 

unit. 

out    of   the    construction    program,    is 

In    the    huge    construction    program 

commendable.     The  number  of  dams  on 

authorized    to    relieve    unemployment, 

Federal  Reclamation  projects  now  totals 

Federal  Reclamation  has  been  generous- 

145, of  which  83  are  storage  dams  and 

ly  recognized  in  dollars  and  cents  as  a 

62    diversion    dams.     Under    construc- 

permanent   development    and    a    good 

tion  are  13  additional  storage  dams  and 

national  investment. 

2  diversion  dams,  which  will  bring  the 

Looking  back  over  38  years  of  opera- 

total  to   160.     Other  achievements   in 

tion  shows  gratifying  results  and  look- 

the construction  field  are: 

ing  into  the  future  we  hope  for  support 

20,101  miles  of  canals  and  drains. 

of  this  national  policy  in  any  program 

338  tunnels. 

involving  the  development  of  national 

198,521  canal    structures    (flumes,    cul- 

resources and  adjustment  of  population 

verts,  bridges,  etc.). 

in  the  agricultural  field. 

2,918  miles  of  road. 

172  miles  of  railroad. 

4,662  miles  of  telephone  lines. 

4,635  miles    of    power    transmission 

John  C.   Page, 

lines. 

Commissioner  of  Reclamation. 

IR  IC  E 

)NE 
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The  Place  of  Hydroelectric  Power 

in  Reclamation 


HE  capacity  of  hydroelecl  ric  power  plants  on 
■rigation  developments  built  by  the  Bureau 

pi  Reclamation  in  its  water  conservation 
rork  is  statistically  imposing.  The  23  plants 
perating  on  the  projects  at  the  beginning  of 
940  had  one-fifth  of  the  entire  installed 
lydroelectric  capacity  in  the  West.1  They 
lad  .-in  installed  capacity  of  847,412  kilowatts, 
aid  an  ultimate  capacity  of  1,471,712  kilo- 
,vatts,  compared  with  the  4. 401, 618  kilowatts 
■eported  for  the  entire  region  as  of  November 
6,  193!>,  by  the  Federal  Power  Commission. 

In  addition,  15  power  plants,  with  an  ulti- 
mate capacity  of  2,714,400  kilowatts,  were 
under  construction  on  Federal  Reclamation 
projects.  When  completed  they  will  bring  the 
total  capacity  of  power  plants  on  Bureau  of 
Reclamation  projects  to  4,186,112  kilowatt: — 
almost  equaling  the  present  entire  western 
hydroelectric  developmen  t. 

Imposing  ;is  the  place  of  power  on  these 
projects  may  seem,  however,  the  primary 
achievements  of  the  Bureau  of  Reclamation 
are  in  the  field  of  irrigation. 

Generation  of  power  on  Reclamation  proj- 
ects is  and  always  has  been  a  byproduct  of 
the  larger  objective:  The  irrigation  and  de- 
velopment of  waste  desert  lands,  and  the 
preservation  of  lands  already  under  irriga- 
tion and  highly  developed,  by  means  of  a  sup- 
plemental water  supply.  It  is,  however,  an 
integral  part  of  the  work  done  by  the  Bureau 
to  conserve  the  West's  most  valuable  natural 
resource,  its  water. 

The  Bureau  of  Reclamation  has  built  138 
storage  and  diversion  dams  on  irrigation 
projects,  and  15  more  are  under  construc- 
tion. It  has  constructed  more  than  20,000 
miles  of  canals,  ditches,  and  drains:  4,000 
miles  of  telephone  lines;  13,000  bridges;  am) 
almost  200,000  other  irrigation  structures. 

These  dams,  canals,  and  other  permanent 
irrigation/  structures  provide  water  for  fully 
3,000,000  acres  of  arid  land.     Richly  produc- 


1  Seventeen  States:  North  Dakota.  South  Dakota, 
Nebraska,  Kansas,  Oklahoma,  Texas.  New  Mexico, 
Arizona,  Colorado,  Utah,  Nevada,  Wyoming,  Mon- 
tana,   Idaho,    Washington,   Oregon,    and  California. 


tive,  this  laud  gives  support  to  approximate^ 
a  million  Americans  whose  homes  and  farms. 
villages  and  towns  represent  an  investment 
of  three-quarters  of  a  billion  dollars,  whose 
annual  crop  production  is  valued  at  more 
than  $100,000,000,  and  whose  need-  create  an 
annual  market  for  American  business  worth 
more   than  $2(10,00(1.(1(10. 

A  historical  review  of  Reclamation  power- 
plant  construction  helps  to  shed  additional 
light  on  the  place  of  power  in  Reclamation 
work.  The  sole  reason  for  building  the  first 
power  plant  on  a  Reclamation  development — 
the  Roosevelt  plant  on  the  Salt  River  Valley 
project,  Arizona,  in  1906 — was  to  provide  the 

power     n led     in     the     construction     of     the 

project.  The  second  plant — the  Spanish  Fork 
power  plant  on  the  Strawberry  Valley  proj- 
ect in  Utah,  in  1908  -was  built  for  the  same 
reason.  As  time  went  on,  still  other  projects 
similarly  required  power  for  their  construc- 
tion and  necessitated  the  building  of  hydro- 
elecl tie  plants  to  provide  it. 

These  small  hydroelectric  plants  were  in- 
cluded as  a  part  of  the  cost  of  the  project,  to 
lie  repaid  along  with  the  other  costs  by  the 
irrigation  farmers.  When  the  particular  con- 
struction work  itself  was  complet< — such  as 
the  Roosevelt  Dam  en  the  Salt  River  project 
and  the  Strawberry  Tunnel  on  the  Strawberry 
Valley  project — the  plants  were  continued  in 
operation. 

The  electricity  was  needed  and  welcomed 
in  other  channels.  The  plants  supplied  the 
current  for  operating  the  permanent  struc- 
tures of  the  projects,  for  lighting  the  homes 
and  farm  buildings  of  the  irrigation  farmers 
on  the  projects,  and  for  operating  their  electric 
motors  and  other  appliances. 

As  the  demand  for  water  conservation  grew, 
however,  and  Reclamation  projects  became 
progressively  larger  anil  more  complex,  a  new 
need  developed.  It  became  necessary  to  pro- 
vide power  for  pumping  for  irrigation  and 
drainage. 

To  meet  this  need,  essential  to  the  success 
of  the  irrigation  projects,  other  plants  were 
built.     The  Black  Canyon  power  plant,  com- 


pleted in  1925,  now  used  primarily  for  pump- 
ing water  on  the  Owyhee  project  in  Idaho  and 
Oregon,  is  an  example. 

Plants  of  this  type  were  designed  as  part 
of  the  irrigation  works.  In  addition  to  their 
pumping  and  drainage  work,  however,  they 
supplied  electric  energy  to  project  structures 
and  project  homes,  stores,  and  farms.  And 
like  those  earlier  power  plants  that  were  built 
for  construction  power,  they  helped  also  to 
meet  the  demand  from  industries  growing  up 
around  the  projects  for  low  cost  energy. 

Production  of  power  needed  for  pumping 
and  drainage,  the  second  phase  of  hydroelec- 
tric plant  construction  by  the  Bureau  of  Recla- 
mation, was  followed  by  a  third  phase. 

First  Multi-Purpose  Project 

The  beginning  of  the  third  phase  might  be 
placed   in    the   year   1928,   when   the   Boulder 

Canyon  Project  Act  was  approved  by  the 
( 'ongress. 

The  approval  of  this  project,  which  was  to 
include  construction  of  Boulder  Dam  and  the 
largest  power  plant  in  the  world,  signified  a 
marked  advance  in  the  concept  of  conserva- 
tion.    Reclamation  construction  for  the  con- 

servatii f  the  Nation's  water  resources  now 

definitely  embraced  the  idea  of  the  multi-pur- 
pose project. 

Boulder  Dam  not  only  makes  possible  the 
irrigation  of  desert  land  along  the  Colorado 
River  with  water  diverted  by  other  smaller 
dams  built  for  that  purpose;  not  only  makes 
possible  a  regulated  supply  of  water  for  the 
irrigation  of  highly  developed  and  richly  pro- 
ductive lands  in  the  Imperial  Valley  of  Cali- 
fornia and  elsewhere;  not  only  makes  possible 
the  control  of  the  river  itself,  reducing  de- 
structive floods  to  relatively  harmless  high 
waters;  not  only  makes  possible  the  supply  of 
a  billion  gallons  of  domestic  water  a  day  to 
Los  Angeles  and  a  dozen  other  California 
coastal  cities:  but  also  generates  large  blocks 
of  hydroelectric  power. 

The  generation  and  sale  of  power  can  re- 
turn   revenues — revenues    which   can    help   de- 
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fray  the  cost  of  a  reclamation  project — to 
offset  part  of  the  construction  costs  charged 
to  irrigators  for  their  water. 

When  plans  for  the  Builder  Canyon  proj- 
ect were  under  consideration,  the  volume  of 
power  which  could  be  produced  by  a  power 
plant  :it  Boulder  Dam  and  the  revenue  it 
could  return  to  the  United  States  Govern- 
ment to  repay  the  investment  were  adjudged 
la r^e  enough  to  make  the  project  a  paying 
proposition.  Therefore,  because  of  the  power 
it  could  produce,  the  project  became— as  all 
Reclamation  projects  must  be  before  con- 
struction is  approved — economically  feasible. 

In  a  multi-purpose  project  of  the  Bureau 
of  Reclamation,  irrigation  remains  the  domi- 
nant objective,  either  to  supply  water  to  cre- 
ate new  communities  or  to  furnish  supple- 
mentary water  desperately  needed  by  old 
communities  whose  welfare  hangs  in  the  bal- 
ance. But  other  purposes  of  the  project,  such 
as  Hood  control,  river  regulation,  navigation. 
domestic  water  supply,  and  power,  are  the 
very  purposes  which  may  make  the  much- 
wanted  irrigation  project  economically  feasi- 
ble and  so,  possible  under  the  Reclamation 
law. 

The  Reclamation  Project  Act  of  1939  fully 
recognizes  this  broader  basis  for  irrigation 
const  ruction.  Under  this  law  costs  of  such 
construction  are  allocated  according  to  bene- 
fits. To  irrigation  is  allocated  only  its  par- 
ticular share  of  the  cost,  to  lie  repaid  in  40 
years  and.  in  concession  to  national  consid- 
erations, without  interest.  A  share  is  allo- 
cated to  power,  when  included,  to  be  repaid 
also,  but  with  interest  at  a  rate  not  less  than 
3  percent.  Proportionate  shares  are  allocated 
to  oilier  benefits  such  as  flood  control  and 
domestic  water  supplies  when  these  are 
included. 

Tin'  failure  to  make  multiple  use  of  the 
water  not  only  would  be  wasteful  but  contrary 
to  the  larger  public  interest. 

During  the  fiscal  year  1939,  power  plants 
operating  on  Bureau  of  Reclamation  projects 
sold  2,056,787,606  kilowatt-hours  for  $5,610,847. 

This  power  revenue  compares  with  the  re- 
ceipt of  $2,165,934  as  Reclamation  project 
construction  payments,  $1,164,932  as  operation 
and  maintenance  collections,  and  $363,377  as 
water  rental  receipts,  a  total  of  $3,694,245. 

Sale  of  Electric  Power 

Two  other  aspects  of  the  power  question  de- 
serve notice.  First,  electric  energy  generated 
by  power  plants  on  Reclamation  projects  is 
sold  wholesale.  Second,  under  the  law  gov- 
erning the  sale  of  this  electric  energy,  prefer- 
ence must  be  given  to  municipalities  and  other 
public  corporations  or  agencies,  cooperatives, 
and  other  nonprofit  organizations.  This  is 
preference  in  the  right  to  buy,  not  in  price, 
since  the  Bureau  of  Reclamation  must  return 
to  the  United  states  the  cost  of  its  projects 
and  therefore  has  the  responsibility  of  obtain- 
ing  a    fair    return.      The    price    to   both    public 


agencies  and  private  utilities  is  the  same  for 
the  same  class  of  service. 

At  present  the  Bureau  of  Reclamation  has 
nearly  100  principal  contracts  for  the  sale  of 
power  generated  on  its  projects.  These  arc- 
divided  about  equally,  half  being  with  public 
agencies  and  half  with  privately  owned  utili- 
ties. It  is  worthy  of  note  thai  public  agencies 
within  the  economic  service  area  of  a  project 
system  have  been  able  to  obtain  power  from 
the  Government  station  whenever  they  de- 
sired it. 

Power  Plants  Operating  on  Reclamation 
Projects 

Arizona:  Suit  River. — Eight  hydroelectric 
plants,  with  a  combined  capacity  of  70,950 
kilowatts.     Roosevelt     plant,     15,403-kilowatt 


Power     being     transmitted     across     an 

irrigated  field  to  homes  on  land  to  be 

benefited   by  Seminoe  Dam  and  power 

plant 

capacity,  was  built  by  the  Bureau  of  Recla- 
mation to  provide  power  for  the  construction 
of  Roosevelt  Dam.  The  seven  other  plants, 
built  by  the  Salt  River  Valley  Water  Users' 
Association  are:  Horse  Mesa,  capacity  30,000 
kilowatts;  Stewart  Mountain,  10,400;  Mor- 
mon Flat.  T.uoii:  Cross  Cut,  5,1(11);  South  Con- 
solidated, l.bdd:  Arizona  Falls.  850;  Chandler. 
600.  The  first  three  of  these  seven  plants 
are  at  dams;  the  other  four  use  canal  drops. 
They  furnish  power  for  irrigation  pumping 
and  commercial  sale  to  cities,  farms,  and 
mines.  Power  marketing  and  disposal  of  rev- 
enue are  controlled  by  the  association,  subject 
to  the  primary  obligation  to  repay  the  funds 
invested  by  the  Government  in  const  ruction  of 
the  project. 

Arizona-California:     Yuma.     Siphon     Drop 
plant. — Capacity    1,600   kilowatts.     The   plant 


lias  two  units  rated  at  800  kilowatts  eacl 
using  a  drop  in  canal  grade  of  approximate! 
10  feet.  The  All-American  Canal  will  increffl 
the  power  head  to  14  feet,  which  will  mat 
possible  an  output  up  to  the  rated  capacit 
Power  is  supplied  to  the  drainage  pumps  c 
the  valley  division  and  irrigation  pumps  g 
the  Yuma  Mesa.  The  cost  of  the  power  hi 
been  charged  against  the  water  users'  o 
ganizations  and  all  revenues  from  power  at 
applied  to  the  repayment  of  project  constru 
tion  costs.  Power  over  that  required  f< 
pumping  and  drainage  is  bought  by  tl 
Nevada-California  Electric  Corporation  i 
$0.0C6  per  kilowatt  from  8  a.  m.  to  8  p.  l 
:.nd  $0,001  per  kilowatt  from  S  p.  m.  to  8  a.  l 

Arizona-Nevada:  Boulder  Canyon,  Bould 
/him  plant. — Installed  capacity.  70O,CO0  kil 
watts:  ultimate  capacity,  1,317,500  kilowatt 
The  power  plant  equipment  is  installed  ai 
owned  by  the  United  States,  but  a  separa 
charge  for  the  amortization  of  the  investme 
is  made  on  the  basis  of  the  equipment  i 
stalled  for  each  contractor.  Under  prese 
conditions  of  river  flow  and  reservoir  capaei 
there  are  available  4,312,000,000  kilowatts 
firm  energy  and  an  estimated  average 
1,654,000,000  kilowatts  of  secondary  ener] 
annually.  Firm  energy  is  sold  at  $0.00163  p 
kilowatt-hour.  Secondary  energy,  on  whii 
the  Metropolitan  Water  District  has  lii 
option  for  pumping  purposes,  is  sold  at  $0.00 
per  kilowatt-hour.  All  energy  is  sold  as  fa 
ing  water,  and  therefore  certain  purchase 
operate  and  maintain  the  power  plant  equi 
ment.  Operation  of  the  power  plant,  which 
performed  by  the  city  of  Eos  Angeles  for  t 
public  agencies  and  by  the  Southern  Californ 
Edison  Co.  for  itself  and  the  Nevada-Califi 
nia  Electric  Corporation,  is  at  the  expense 
the  power  contractors.  The  California  Pow 
Utilities  Co.  and  the  Citizens  Utilities  Co.  a 
served  by  the  equipment  operated  by  the  ci 
of  Eos  Angeles  because  they  take  energy  co 
t  racted  for  but  temporarily  not  required  1 
the  Metropolitan  Water  District. 

Colorado:  Grand  Valley,  annul  Vail 
plant.— Capacity,  3,000  kilowatts,  consisting 
two  1,500-kilowatt  generators  operating  und 
a  head  of  TA  to  7!)  feet.  This  plant  was  hit 
with  funds  advanced  by  the  Public  Service  C 
of  Colorado,  to  which  it  is  leased  for  25  yeat 
Operation  and  maintenance  of  the  plant 
borne  by  the  company.  The  company  bas  t 
right  lo  install  at  its  expense  additional  ge 
crating  units  to  use  the  irrigation  capacity 
the  canal  during  the  nonirrigation  season.  . 
the  expiration  of  the  lease  such  units  reve 
to  the  United  States  with  the  rest  of  the  plai 
Title  to  transformers  and  transmission  faci 
ties  is  held  by  the  company.  The  compai 
makes  a  minimum  annual  payment  of  $15,4 
for  power  of  which  $12,0110  is  paid  direct 
to  the  Government  to  apply  on  project  co 
struction  costs  with  the  balance  paid  to  tl 
Grand  Valley  Water  Users  Association  for  o 
elation  and  maintenance.  The  United  Stat 
and  the  association  have  the  right  to  hi 
power  for  irrigation  pumping  on  the  proje 
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at  a  price  of  $0,004  per  kilowatt-hour  at  the 
plant  or  $0.00425  at  any  place  on  the  com- 
pany's transmission  system. 

Idaho:  Boise  project. — Two  plants,  Black 
Canyon,  with  a  capacity  of  8,0C0  kilowatts, 
and  Boise  River,  with  a  capacity  of  1,875 
kilowatts.  The  Black  Canyon  plant  lias  an 
installation  of  two  4,000-kilowatt  units  oper- 
ating' under  a  head  of  93  feet,  located  at  Black 
Canyon  Dam,  the  diversion  dam  for  the  Pay- 
ette Division  and  the  Emmett  Irrigation  Dis- 
trict. The  Boise  River  plant  has  an  installa- 
tion of  three  625-kilowatt  units  located  at  the 
diversion  dam  for  the  project's  main  canal. 
The  Black  Canyon  plant  was  built  to  supply 
power  tor  pumping  water  on  the  Gem  Irri- 
gation District.  The  Boise  plant  was  built  to 
provide  construction  power  in  building  Arrow- 
rock  Dam. 

The  Boise  plant  is  not  operated  in  the  win- 
ter because  it  is  necessary  to  store  the  winter 
flow  of  the  Boise  River  for  irrigation.  The 
plant  is  operated  intermittently  during  the 
irrigation  season  whenever  there  is  enough 
demand  for  power  to  justify  the  expense  of 
operation,  which  is  twice  as  much  per  kilowatt- 
hour  as  operating  the  Black  Canyon  plant. 
For  this  reason  the  Boise  plant  is  held  in 
reserve  most  of  the  time  as  a  standby  plant, 
and  is  put  into  operation  only  when  there  is 
a  greater  demand  for  power  than  can  he  sup- 
plied from  the  Black  Canyon  plant. 

Sixty-seven  percent  of  the  installed  power 
capacity  of  the  project  is  sold  to  public  agen- 
cies— the  irrigation  districts  of  the  Owyhee 
project  and  the  Emmett  Irrigation  District. 
Surplus  power  is  sold  to  the  Idaho  Power  Co. 
During  the  1939  fiscal  year.  23,148,270  kilo- 
watt-hours were  sold  to  public  agencies  and 
38,386,693  kilowatt-hours  to  the  Idaho  Power 
Co. 

Minvlcla  project  Wimdoliz  plani  — C  i ; ki ;  uv 
10,000  kilowatts,  consisting  of  three  1,400- 
kilowatt  units,  two  1,600-kilowatl  units  and 
oik'  2,600-kilowatf  unit,  operating  under  a 
maximum  head  of  50  feet.  The  plant  was 
built  in  1909  at  Minidoka  Diversion  Dam  to 
provide  power  for  pumping  on  the  Burley 
division.  It  has  been  enlarged  several  times. 
and  another  unit  of  5,000  kilowatts  is  now 
being  installed.  The  demands  lor  power  for 
irrigation  pumping  on  the  project,  mainly  in 
the  Burley  Irrigation  District,  have  grown 
to  such  an  extent  that  the  irrigation  pumping 
requirements  alone  now  require  all  and  some- 
times even  more  power  than  available,  leav- 
ing no  firm  power  for  the  extensive  commercial 
power  business  on  the  project.  This  demand 
is  met  by  an  arrangement  with  the  Idaho 
Power  Co.,  which  delivers  power  to  the  Mini- 
doka project  in  exchange  for  that  received  by 
the  company  from  the  Black  Canyon  planl 
of  the  Boise  project. 

Contracts  exist  with  10  public  agencies  to 
which  40  percent  of  the  installed  capacity  is 
sold.  During  the  193!)  fiscal  year  sales  to 
public  agencies  amounted  to  59,O99,S0i>  kilo- 
watt-hours at  $.00305  per  kilowatt-hour. 

Neoraska-Wyomivg:  North  Plutt<  project  — 


Six  82,500  kilovolt-ampere  generators,  biggest  in  the  world,  in  the  Nevada  wing  of 

the  powerhouse  at  Boulder  Dam,  with  one  in  the  Arizona  wing,  produce  power 

amounting  to    130,000,000  kilowatt-hours  of  energy  each  month 

which  sells  for  $290,000 


Two  plants,  Guernsey,  capacity  4,800  kilo- 
watts, and  Lingle.  capacity  1,750  kilowatts. 
The  Guernsey  plant  is  located  at  Guernsey 
Dam.  It  has  an  installation  of  two  2,400- 
kilowatt  units  operating  under  a  maximum 
head  of  00  feel.  The  Lingle  plant  has  an 
installation  of  two  500-kilowatt  units  and 
two  375-kilowatt  units,  receiving  water  from 
Fort  Laramie  Canal,  operating  under  a  head 
of  106  feel.  Both  plants  supplied  power  for 
construction  of  Seminoe  ami  Alcova  Dams. 
Power  revenues  are  credited  to  annual  con- 
struction charges.  In  recent  years  power 
revenues  amounted  to  OH  percent  of  the  total 
construction    payment     due.     Contracts    exist 


with  14  public  agencies  which  during  the 
fiscal  year  1939  bought  9,275,787  kilowatt- 
hours  at  $0.0155  per  kilowatt-hour.  There 
are  contracts  with  5  private  companies  which 
during  the  fiscal  year  1939  bought  15,372,170 
kilowatt-hours  at  $0.0084  per  hour.  The 
larger  private  power  contractors  have  gener- 
ating equipment  of  their  own  and  conse- 
quently a  large  pari  of  the  power  sold  to  them 
is    secondary. 

Nevada:  Nciclauds  project,  Lahontan 
plant. — Capacity  1,500  kilowatts,  consisting  of 
three  500-kilowatt  units,  located  downstream 
from  Ldiontan  Dam.  The  maximum  head  is 
125.0   feel    when    water   is   supplied    from    the 
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Truckee  Canal  and  111  feet  when  water  is 
supplied  from  Lahontan  Reservoir.  Opera- 
tion and  maintenance  of  the  project,  includ- 
ing the  power  plant,  lias  been  turned  over  to 
the  Truckee-Carson  Irrigation  District,  the 
projecl  water  users'  organization.  Power 
sales  are  thus  under  the  direct  control  of  the 
district.  Power  is  supplied  to  the  town  of 
Fallon  and  other  communities. 


Utah:  Straicberry  Valley  project,  Spanish 
Fork  plant. — Capacity  1.150  kilowatts,  con- 
sisting of  two  -ISO-kilowatt  units  and  one 
250-kilowatt  unit.  Power  capacity  of  250 
second-feet  is  provided  in  the  Highline  Canal 
and  a  head  of  125  feet  is  available  in  a  drop  to 
the  Salem1  Canal.  The  cost  of  the  power  sys- 
tem became  part  of  the  repayment  obligation 
of  the  Strawberry  Valley  Water  Users'  Asso- 


(  iation  which  took  over  operation  of  the  powe 
system    in    1027.     The   plant   supplies   powa 
to   several   corporations   and   project  towns  fl 
among  them  Payson  City  and  Spanish  Fork 
Washington:  Yakima  project. — Two  plants 
Prosser,  with  a  capacity  of  3,000  kilowatts 
consisting  of   one   unit   operating  at   a   head  i 
of  approximately  40  feet,  and  Rocky  Ford  oil 
187  kilowatts  operating  at  a  head  of  73  feet; 


DATA  ON  POWER  PLANTS 

Cost  data  and  distribution  of  power  generated  on  Bureau  of  Reclamation  projects  as  of  June  30,  1939 


Project 


Boi  '       

Boulder  Canyon. 

Grand  Valley 

Minidoka 

Newlands 


North  Platte. 
Riverton 


Salt  River. 


Shoshone...  

Strawberry  Valley 

Yakima.     Kennewiek 
division 

Sunnyside  division. 

Yuma 


Total. 


it  power 

plant 


[Black  Canyon 

IBoise  River 

Boulder 

Grand  Valley  

Minidoka 

Lahontan 

[Guernsey.. 

\LingIe 

Pilot  Butte 

Roosevelt 

Horse  Mesa 

Stewart  Mountain  . 

Morman  Flat 

Cross  Cut 

South  Consolidated. 

Arizona  Falls 

(Chandler 

Shoshone 

Spanish  Fork 

Prosser 


Rocky  Ford.. 
Siphon  Drop. 


Total  Cost  of— 


Power  plant 


$414,317  21 
167,905.37 

25,  I  75,  829.  40 
210.500.00 
784.  778.  13 
298,  446.  87 
;  454.  244.  27 
'  184,791,74 
222.  157.  82 


12.  114,465.00 


745. 1X15.  72 
1811,217.93 
388,625.00 

23,  059.  00 
317,936.09 


Transmission 
system 


(') 
$68,  325.  70 

(<> 
190,  959.  92 
26.  346.  65 
368.  547.  62 

(°) 
117,  305.  G8 


Substations 


(i) 

(') 
$76,  335.  88 

(<) 
134.  457.  81 

(<■) 

8.  822.  27 

(9) 
16,864.35 


Distribution  of  power  generated  in  kilowatt-hours 


Sold  to 
consumers 


37.  169,  703 
(3) 
1,646.046,  171 
(s) 

23,  223,  600 
4,  575,  273 

24.  612,  571 
(«) 

1.  982,  475 


T'sed  fur 

irrigation 

and  drainage 

pumping 


117,693.77 
16,219.00 
3,  195.00 


20,  337.  99 
(12) 


4,  592.  44 


11,566,001 

5,  794,  468 

"23.303,750 


"  7,079,313 


26.  064,  305 
(3) 
None 


35,  865,  6  1  I 
11,  110 
35,  7*0 
(9) 


1320.  443.00      lc  1,751,  420.  00        "271.434.381      '°  61,  953, 188 


16  689,  100 

1,  934,  000 


2,  056,  787,  606  j     126,  563,  433 


I     ,.,1 
for  other 
purposes 


1,097,(156 

(3) 
15,  898,  983 


15,  212,  920 
64.  548 

275,  250 
(») 

5 19.  051 


10  443,  G86 


37,  262 
57.  469 
43,  225 


103,  738 


33,310,  102 


Losses 


1,311,275 
(') 

15. .091 


4,  038.  704 

l*o,  739 

2,  234,  283 

(») 

70,  794 


Total 

generated 

for  year 


Gross  income 
from  sale 
of  power 
(U.  S.  and 

commercial) 


2  65,  642,  939 

4,  804,  480 

.,  676,  946,  245 

8,  597,  970 

78.  310,92* 
5.131,670 

1*.  21*.  100 
*.  939.  790 
2,  572,  320 


.484.516    ">»  290.373,870 


'  $83,  582. 
(3) 

2,  3**,  995. 


1,  227,  737 

213  

413,  665 


450,  0*8 


94,  926,  545 


12,831,000 
13  5,  544,  738 

23,7 ,10 

»  6S9, 400 
9,  567,  139 


02 
90 


1*5,  651 

41.775. 

'  293,  613 

(9) 

30,  225. 


38 
72 
85 

73 


2,  328,  525.  97  I 


108,  828.  15 
60,  703.  07  « 
'5  41,326.62 


41,  615.  73  : 


2,211,961,229  I     5,610,847.  14 


1  Included. 

2  Includes  power  generated  at  Boise  River  power  plant. 
!  Included  with  Black  Canyon  power  plant  data. 

*  Owned  by  lessee. 

9  Not  included. 

8  Included  in  transmission  system  cost. 

7  Plus  cost  of  power  canal,  cottages,  garages,  and  road,  $37,221.50. 

'  Excludes  revenue  from  Whalen  Dam  and  building  rentals,  $2,439.07 

8  Included  in  data  on  Guernsey  power  plant. 
'°  Total  for  system. 


11  Exclusive  of  Diesel  power,  22,697,800  kilowatt-hours  and  power  purchased,  90,2  44,101 
kilowatt-hours. 

'2  Included  in  cost  of  power  plant. 

13  Exclusive  of  power  purchased,  520,800  kilowatt-hours. 

"  Includes  4,800,000  kilowatt-hours  of  winter  power  delivered  to  Pacific  Power  &  Light  Co. 
in  payment  for  transmission  of  power  to  irrigation  districts. 

15  Includes  income  of  $28.30  from  use  of  power  at  powerhouse  foreman's  cottage. 

>6  For  calendar  year  1938. 

i"  Includes  1.705,400  kilowatt-hours  used  by  Yuma  auxiliary  project  for  irrigation  pumping. 


Operated  on  Bureau  of  Reclamation  Projects  as  of  January  1,  1940 


1  Owned  by  lessee. 


Project 

Name  of  power  plant 

Operated  by— 

Located  on— (river) 

Near  town  of — 

Year  of  in- 
stallation, 
initial 
unit 

Total 
installed 

generatintr 
capacity 

in  kilowatts 

Estimated 

average 
annual 
potential 
output  in 
kilowatt- 
hours 

f Black  Cavnon 

U.  S.  Bureau  of  Reclamation 

Pavette 

Boise 

Colorado...  

do 

Emmett,  Idaho 

Boise,  Idaho 

Boulder  City,  Nev 

Palisade,  Colo 

Rawlins,  Wyo     

Rupert,  Idaho 

1925 
1912 
1936 

1932 
1939 
1909 
1911 
1927 

191* 

1925 

1906 
1927 
1930 
1926 
1914 
1912 

1913 
1919 

1922 

190* 

1932 
1917 
1926 

8,000 

1.875 

700, 000 

3.000 
32,  400 

10,0110 

1,7,00 

I.MIII 

1,750 
1,600 

15,  UK) 
30,  000 
10,  too 
7,000 
5,  100 
1,600 

850 

600 

5, 000 

1, 150 

3,000 

187 

1,600 

62,000,  in  10 

do 

3, 000. 000 

Boulder  Canyon 

Grind  Valley          

Boulder..             .  

Grand  Valley     .. 

Bureau  of  Power  &  Light  of  Los  Angeles  and 

The  Southern  California  Edison  Co, 
Public  Service  Co.  of  Colorado 

3,100,00(1.000 
8,  0110,  000 

Kendrick      

Seminoe 

Minidoka... 

U.  S.  Bureau  of  Reclamation.. 

North  Platte 

140,000.000 

Minidoka 

do 

Snake  ...   .   _   

81,750.  OIK) 

Newlands 

Lahontan ... 

f  Guernsey ..   

ILingle 

Truckee-Carson  Irrigation  District 

Carson 

North  Platte 

Fort  Laramie  Canal... 
Wyoming  Canal 

Salt    . 

5,730,000 

North  Platte 

U.  S.  Bureau  of  Reclamation __ 

Guernsey,  Wyo.  ...  . 

18,0(10,1100 

do       

Linglc,  Wvo . 

At  head  of  Pilot  Butte  Res- 
ervoir, Wyo. 

Riverton 

Pilot  Butte 

/Roosevelt 

Horse  Mesa    . 

,|n 

4,  200,  000 

Salt  River  Valley  Water  Users'  Association... 
...   do 

42,  550,  000 

...do 

110,1)1)0,000 

Stewart  Mountain 

do 

....do. 

26,0110,000 

Mormon  Flat  .. 

do 

..  do 

40,  ODD,  000 

Salt  River  .        

( Cross  Cut 

...  do 

Cross  Cut  Canal... 
South      Consolidated 

Canal. 
Arizona  Canal     ...  .. 
Chandler  Cross  Cut... 

Shoshone ..  

Spanish  Fork 

11,900,000 

South  Consolidated... 

do 

Lehi,  Ariz    . 

6,  500,  000 

Arizona  Falls 

do 

Scottsdale,  Ariz.. 

2,  500,  000 

Chandler  . 

do 

2,400.000 

Shoshone...  ... 

i  .  S.  Bureau  of  Reclamation 

Strawberry  Water  Users'  Association 

Cody,  Wyo 

Spanish  Fork,  Utah 

45,000.000 

Strawberry  Valley  ' 

Spanish  Fork 

5.  500,  000 

Yakima,  Kennewiek 

Frosser 

Rockv  Ford .  .  .. 

Siphon  Drop ... 

U.  S.  Bureau  of  Reclamation 

Yakima 

Rocky  Ford  Canal  ... 
Project  Main  Canal... 

26,  280,  000 

division. 
Sunnyside  division 

Grandvicw  Irrigation  District,  under  Govern- 
ment supervision. 
U.  S.  Bureau  of  Reclamation 

Grandview,  Wash       __ 

960, 000 

v  iima 

6,  400,  000 

Total 

847,412 

3,  757,  670,  000 
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Both  plants  were  built  t<>  furnish  power  for 
irrigation  pumping.  All  power  in  excess  of 
that  required  for  irrigation  pumping  is 
bought  by  the  Pacific  Power  &  Light  Co.  at 
a  flat  rate  of  $0,002  per  kilowatt-hour  for  ir- 
rigation season  power  and  $0.0015  for  non- 
i  irrigation  power,  except  that  4,800,000  kilo- 
watt-hours of  nonirrigation  season  energy  is 
supplied  to  the  company  as  compensation  for 
transmitting  power  to  the  irrigation  districts. 

Wyomimg:  Kendrick  project,  Seminoe 
plant. — Capacity,  32,400  kilowatts  consisting 
of  three  10,800-kilowatt  units.  The  plant,  lo- 
cated at  Seminoe  Dam.  started  operation  in 
August  1939.  All  available  firm  and  second- 
ary power  had  previously  been  contracted  for 
disposition  to  municipalities  and  private 
utilities. 

About  400  miles  of  transmission  lines  have 
been  energized.  From  Seminoe,  a  33-kilovolt 
line  extends  34  miles  to  Rawlins,  Wyo.  :  a 
66-MlOVOll  line  63  miles  to  Casper,  Wyo.!  and 
a  115-kilovolt  line  141  miles  through  Laramie 
to  Cheyenne,  Wyo.  At  Cheyenne,  one  115- 
kilovolt  line  extends  north  94  miles  to  Coring. 
Nebr.,  connecting  there  with  the  North  Platte 
project  power  system:  another  115-kilovoll 
line  extends  south  53  miles  to  Greeley,  to 
meet  a  power  shortage  in  northeastern  Col- 
orado. The  Greeley  line  will  later  provide  a 
connection  with  the  Colorado-Big  Thompson 
project  power  system  when  completed, 

Authorization  has  been  granted  for  the 
construction  of  a  66-kilovoll  line  120  miles 
long  from  Casper  to  Thermopolis,  Wyo., 
which  will  interconnect  the  Shoshone-River- 
ton  projects  hook-up  with  that  of  the  Kon- 
drick-North  Platte  projects,  and  thus  form  a 
correlated  power  system  to  provide  standby 
energy  in  case  of  shortage  on  any  of  the 
four  projects  and  facilitate  efficient  usage  of 
the  available  supply.  Consideration  is  also 
being  given  to  the  desirability  of  building  a 
line  from  Thermopolis  to  Cody,  Wyo.,  to 
complete  the  circuit  bet  ween  the  four  projects. 

Riverton  project,  Pilot  Butte  plant. — Capac- 
ity, 1,600  kilowatts,  consisting  of  two  S'Hi-kilo 
watt  units,  operating  under  a  head  of  '.id  to 
105  feet.  The  plant  was  built  to  provide  power 
for  construction  of  the  project.  Contracts  arc 
in  existence  with  one  public  agency  and  four 
private  companies.  No  deliveries  of  energy 
have  been  made  to  the  public  agency.  Sales 
to  private  companies  during  the  fiscal  year 
1939  amounted  to  2,181,585  kilowatt-hours  at 
$0.0154  per  kilowatt-hour.  Diversions  to  the 
Pilot  Butte  Reservoir  on  the  Riverton  project 
are  made  at  the  power  plant  so  that  water 
used  for  power  may  he  retained  and  used  tor 
irrigation. 

Shoshone,  Shoshone  plant. — Capacity,  5, COO 
kilowatts,  consisting  of  one  4,000-kilowatt  unit 
and  two  800-kilowatt  units.  The  plant  is  lo- 
cated at  Shoshone  Dam.  Contracts  exist  with 
five  public  agencies  and  three  private  com 
panics.  During  the  fiscal  year  1939  the  public 
agencies  bought  440,491  kilowatt-hours  of  firm 
power  at  $0.0183  per  kilowatt-hour  and  the  pri- 
vate   companies    bought    11,104,182    kilowatt- 
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Seminoe  Dam  and  power  plant,  recently  completed  on  the  North  Platte  River 


hours  of  secondary  power  at  $0,009  per  kilo- 
watt-hour. A  '.'eduction  in  rates  was  put  into 
effect  during  the  fiscal  year  1939.  The  reduc- 
tion is  reflected  in  figures  for  the  first  half  of 
the  fiscal  year  1940  when  public  agencies  used 
318,471  kilowatt-hours  at  $0.0154  per  kilowatt- 
hour,  and  private  companies  used  5.554,456 
kilowatt-hours  of  secondary  power  at  $0.0084. 
Power  from  Shoshone  is  being  used  on  con- 
struction of  the  Heart  Mountain  division  of 
the  project  and  is  also  being  distributed  to  all 
principal  towns  in  the  1  tig  Horn  Basin  by  the 
Mountain  States  Power  Co.  which  buys  all 
surplus  power.  Thi.  contract  covers  about 
95  percent  of  the  plant's  output. 

Power  Plants  Under  Construction 

Arizona -California:  Parker  Dam  project. 
Parker  Dam  plant.- — CI timate  capacity,  120,003 
kilowatts.  Three  30,000-kilowati  generators 
are  now  on  order  by  the  Government.  It  is 
expected  the  plant  will  be  in  operation  by 
1942.  A  fourth  generator  is  planned  when 
need  for  it  arises.  Under  an  agreement  with 
the  Metropolitan  Water  District  of  Southern 
California,  which  paid  for  construction  of  the 
dam,  the  power  privilege  at  Parker  Dam  is 
shared  equally  between  the  United  States  and 
the  District,  with  either  party  having  the 
right  to  install  generators  to  use  the  entire 
available  water  supply  until  such  time  as  the 
other  party  desires  to  take  over  its  share. 
The  Government  wi'l  operate  the  three  gen- 
erators  now  being  installed   until   such   time 


as  the  District  cares  to  take  over  its  share 
of  the  plant.  Preference  for  the  Government's 
share  of  the  power  is  reserved  for  use  on  the 
Gila  project  and  the  Colorado  River  Indian 
Reservation;  interim  contracts  for  the  sale  of 
Parker  power  in  the  Phoenix  area  in  Arizona 
have  been  executed;  a  140-mile  transmission 
line  from  Parker  to  Phoenix  has  been  com- 
pleted; one  to  Blaisdell,  110  miles  long,  is  un- 
der construct  ion  :  and  extensions  from  Phoenix 
to  Coolidge  and  Tucson  are  proposed.  It  is 
expected  that  the  Metropolitan  Water  District 
will  not  require  Parker  Dam  power  for  a 
number  of  years.  Power  for  pumping  domes- 
tic water  through  the  Colorado  River  aqueduct 
to  Los  Angeles  and  12  other  southern  Cali- 
fornia cities  is  now  obtained  from  Boulder 
Dam's  power  plant.  Estimated  cost  of  the 
Parker  Dam  power  project.  $12,S95,0O0. 

California :  All-Amcricati  Canal.  —  Four 
power  plants,  with  a  combined  capacity  of 
43,000  kilowatts,  on  canal  power  drops;  under 
construction  by  the  Imperial  Irrigation  Dis- 
trict. Two  plants  arc  expected  to  go  into 
operation  as  soon  as  water  is  made  available 
in  1940;  their  combined  capacity  is  30,000 
kilowatts. 

Central  Valley  pro/ret,  Shasta  Dam  plant. — 
Ultimate  capacity,  375,000  kilowatts,  consist- 
ing of  five  75,000-kilowatt  units.  Initial 
installation  will  consist  of  four  units,  amount- 
ing to  300,000  kilowatts.  The  plant  is  ex- 
pected to  be  in  operation  by  1944.  Power 
from  the  Shasta  plant  will  be  transmitted  to 
{Continued  on,  page  165) 
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Technical  Investigations  at  Boulder  Dam 


By  TOM  C.  MEAD,  Associate  Engineer 


AT  ALL  large  clams,  inspections,  surveys,  and 
measurements  arc  made  for  the  purpose  of 
observing  performances  under  service  condi- 
tions, and  incidentally,  t<>  furnish  information 
useful  in  the  design  of  future  dams.  At 
Boulder  Dam.  part  of  the  work  of  this  nature 
lias  been  classified  as  "technical  investiga- 
tions." The  work  is  divided  into  three  prin- 
cipal activities;  namely,  measurement  of 
forces  acting  on  the  dam  and  their  effects; 
observations  of  seepage;  and  assistance  in  a 
cooperative  study  of  salinity,  temperatures, 
density  currents,  and  silt  deposition  in  Lake 
Mead. 

Observations  in  the  field  principally  con- 
cern these  factors  or  forces  which  cannot  he 
predicted  accurately  prior  to  construction,  or 
which  should  he  checked  to  determine  changes 
that  might  be  detrimental  to  the  structure. 
One  of  the  forces  not  readily  predictable  is 
the  earthquake  thrust  on  the  dam.  a  study 
of  which  is  part  of  an  extensive  investiga- 
tion of  earthquake  activity  in  the  vicinity  of 
Lake  Mead,  formed  by  Boulder  Dam. 

There  is  no  evidence  of  recent  earthquakes 
of  destructive  intensity  in  the  Boulder  Dam 
area;  nevertheless,  liberal  allowances  for 
earthquake  shocks  were  included  in  ana- 
lyzing stress  conditions  in  the  dam. 

With  the  rilling  of  the  reservoir  an  increase 
in    earthquake    activity    lias    been    observed. 


Should  strong  shocks  occur,  preparations 
already  made  will  permit  measurements  of 
their  intensities.  Three  strong  motion  ac- 
celerographs  have  been  placed  in  or  near  the 
dam  to  record  shocks  of  such  intensities  as 
would  probably  cause  plaster  to  crack.  For 
recording  light  shocks,  a  single  horizontal 
component  Wood  Anderson  seismograph  was 
installed  in  Boulder  City  in  February  1938. 
This  instrument  will  be  replaced  soon  by  a 
more  complete  installation  consisting  of  three 
instruments  measuring  motion  vertically,  and 
horizontally  in  two  directions  at  right  angles. 
In  addition  to  the1  seismograph  station  at 
Boulder  City,  there  will  he  two  similar  sta- 
tions established  near  the  shores  of  Lake 
Mead,  so  that  the  origin  of  shocks  can  be 
located  as  accurately  as  possible  by  seismic 
triangulation. 

All  Boulder  Dam  seismic  work  heretofore 
has  been  conducted  with  assistance  from  the 
United  Stales  Coast  and  Geodetic  Survey. 
In  future  work,  particularly  the  study  of  local 
shocks  recorded  at  the  three  seismograph  Sta- 
tions, the  Bureau  of  Reclamation,  National 
Park  Service,  and  Coast  and  Geodetic  Survey 
will  cooperate.  Thus,  the  investigation  will 
have  the  advantage  of  the  Geodetic  Survey's 
leadership  and  experience  in  seismology.  The 
National  Park  Service  will  service  the  two 
outlying   stations   to   he   located   at    some   dis- 


Resistance  thermometer  equipment 


tance  from  Boulder  City,  while  the  Bureau 
of  Reclamation  will  service  the  Boulder  City 
station.  The  Park  Service  has  on  its  staff 
several  engineers  and  geologists  whose  in- 
terest  in  seismology  will  assure  enthusiastic 
support.  The  Bureau  of  Reclamation  is  con- 
structing vaults  for  the  two  outlying  stations, 
and  the  Coast  and  Geodetic  Survey  is  super- 
vising the  purchase  of  seismological  instru- 
ments. 

Included  among  the  forces  whose  intensities 
could  not  lie  predicted,  is  the  hydrostatic  up- 
lift pressure.  Design  studies  included  as- 
sumed uplift  pressures,  based  largely  on  ob- 
served pressures  in  existing  dams.  Provisions 
were  made  in  constructing  the  dam  to  keep 
these  pressures  as  low  as  possible.  Control 
of  uplift  was  effected  by  thorough  grouting 
of  the  foundations,  abutments,  and  contraction 
joints,  and  by  water  seals  along  the  contact  of 
the  upstream  face  with  the  abutments.  A 
carefully  planned  system  of  drains  was  pro- 
vided to  carry  away  seepage.  The  foundation 
and  abutments  were  grouted  under  the  up- 
stream edge  of  the  dam  by  injecting  a  mixture 
of  water  and  cement  under  pressure  into  i 
diamond-drill  holes,  the  purpose  being  to  cut 
off.  as  much  as  possible,  any  seepage  or  flow 
through  the  rock.  Drain  holes  were  drilled 
downstream  from  the  grouted  zone,  to  tap  any 
seepage  which  might  find  its  way  around  or 
through  the  grouted  zone. 

To  evaluate  the  effectiveness  of  initial  grout- 
ing and  drainage  operations,  and  to  determine 
later  where  remedial  measures  were  desirable, 
installations  for  measuring  uplift  pressures 
were  made  at  several  locations.  The  measur- 
ing apparatus  consisted  of  gages,  located  for 
convenience  in  an  inspection  gallery,  and  con- 
nected by  piping  to  gravel  pockets  placed  at 
locations  where  measurements  were  desired. 
The  pockets  were  made  by  embedding  sacks 
of  coarse  gravel  on  the  contact  surface  of  the 
foundation   and    in    (lie  concrete  of  the  dam. 

Some  corrective  grouting  and  drilling  of  ad- 
ditional drainage  holes  are  now  in  progress 
where  uplift  piessure  readings  have  indicated 
that  conditions  should  lie  improved.  Fortu- 
nately, in  an  arched-gravity  dam  such  as 
Boulder,  the  presence  of  uplift  pressures  is 
not  ,-i  threat  to  the  safety  of  the  structure. 
However,  high  uplift  pressures  would  be  ob- 
jectionable under  the  comparatively  lighter 
adjoining  powerhouse  structures. 

Changes  in  Muss  Concrete 

I  Miring  const  met  ion  of  the  dam.  elastic-wire, 
electrical  strain  gages  were  embedded  in  the 
concrete  at  a  number  of  locations  within  the 
dam    and    connected    by    leads    to    terminal 
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wards  in  the  galleries.  Prom  observation  of 
hese  instruments  total  strains  can  be  deter- 
nined.  These  strains  give  a  satisfactory 
neasure  of  the  volume  changes  in  mass  con- 
■rete,  but  it  has  not  yet  been  possible  to  isolate 
>ffects  of  all  individual  factors  such  as  tem- 
lerature  variations,  plastic  flow,  and  reservoir 
oad.  Readings  are  obtained  periodically  from 
ill  strain  meters  and  an  excellent  strain  hi- 
:ory  of  the  dam  has  been  obtained.  Analyses 
lave  not  yet  been  developed  to  the  extent  of 
determining  stresses. 

Joint  meters  which  measure  the  opening  of 
contraction  joints  have  been  embedded  across 
pertain  joints  in  the  dam  and  readings  are 
being  made  periodically.  A  large  number  of 
resistance  thermometers  were  embedded 
throughout  the  dam,  from  which  temperatures 
pf  the  concrete  are  determined.  During  con- 
struction the  concrete  was  cooled  to  tempera- 
tures varying  from  45°  F.  at  the  upstream  face 
to  65°  F.  at  the  downstream  face.  These 
values  are  slightly  below  the  estimated  final 
stable  temperature  of  the  dam. 

In  the  interior  of  the  dam,  the  temperature 
of  the  mass  concrete  has  risen  about  in  in 
the  4  years  since  completion  of  construction. 
Most  of  this  temperature  rise  is  attributable 
to  the  generation  of  heat  accompanying  the 
continuing  hydration  of  cement.  < 'loser  to  the 
foundation  surfaces,  greater  temperature  rises 
have  been  observed,  because  of  the  diffusion 
of  heat  from  the  relatively  warmer  founda- 
tion rock. 

At  exposed  surfaces  of  the  dam  seasonal 
variations  govern  the  temperature  of  the 
concrete.  Three  automatic  recorders  give  a 
continuous  record  of  concrete  surface  tem- 
peratures which  vary  from  freezing  to  14.")  F 
Surface  temperatures  of  the  concrete  sub- 
inerged  by  the  lake  are  obtained  by  measur- 
ing lake  temperatures  with  a  resistance  ther- 
mometer lowered  to  various  depths  from  a 
boat. 

In  addition  to  joint  meter  observations, 
measurements  of  movements  of  the  dam  are 
made  by  the  following  methods: 

(II  Precise  surveys  by  methods  of  geo- 
desy. 

(2)  Plumbing  of  elevator  shafts. 

(3)  Extensometer  measurement  of  open- 
ings between  contraction  joints  on  top  of  the 
dam  and  in  some  of  the  galleries. 

(4)  Weekly  readings  of  tilt  of  concrete 
blocks  within  the  galleries  of  the  dam. 

(5)  A  survey  of  cracks  within  the  dam 
and  on  its  outside  surface. 

The  most  interesting  and  perhaps  the  most 
significant  of  the  precise  surveys  are  those 
which  locate  with  respect  to  a  triangulation 
network,  the  position  of  targets  spaced  at 
fairly  regular  intervals  over  the  downstream 
face  of  the  dam.  Locations  of  the  targets 
are  found  by  making  angular  measurements 
from  a  group  of  reference  piers  situated 
along  the  canyon  walls.  Some  of  the  piers 
and  reference  points  are  far  enough  away 
from  the  dam  to  be  unaffected  by  the  thrust 
of  the  structure  against  the  abutment   rock. 


I 


Top  to  bottom,  resistance  thermometer, 
strainmeter,  and  jointmeter  units,  also 
strainmeter  in  case  ready  for  installation 


Considering  these  remote  points  as  immobile, 
coordinates  are  transferred  by  triangulation 
t..  tin-  piers  nearest  to  the  dam.  and  from  the 
nearest  piers  accurate  positions  for  the  tar- 
gets are  computed  from  the  angular  obser- 
vations. 

In  addition  to  locating  the  position  of  the 
downstream    face    of    Boulder    Dam,    survey 


Making  readings  through  a  telescope 


traverses  on  top  of  the  dam  in  important  gal- 
leries and  in  adits  to  tunnels,  serve  to  reveal 
any  horizontal  bending  or  change  in  length, 
in  a  horizontal  plane,  of  the  dam  itself  or  of 
the  adjoining  tunnels.  Precise  surveys  of  all 
stations  are  made  twice  a  year. 

Elevator  shaft  plumbing,  joint  opening 
measurements,  tilt  readings,  and  crack  sur- 
veys are  supplementary  to  the  survey  showing 
movement  of  the  dam  as  a  whole.  From  the 
top  of  each  of  the  two  elevator  shafts  in 
the  dam  is  suspended  a  steel  piano  wire  sup- 
porting a  100-pound  plumb  boh  at  the  bottom. 
Horizontal  offset  measurements  are  made 
weekly  from  this  plumb  line  to  buttons  in- 
serted at  different  elevations  in  the  shaft  walls. 
From  these  offset  measurements  movements 
of  the  shafts  from  week  to  week  are  easily 
determined.  Supplementary  plumbing  meas- 
urements are  also  made  by  an  optical  method, 
in  which  offset  measurements  are  made  to  the 
buttons  from  the  vertical  line  of  sighf  of  a 
collimator,  serving  the  same  purpose  as  a 
plumb  wire. 

The  operation  of  opening  and  closing  con- 
traction joints  at  selected  locations  in  the 
upper  levels  of  the  dam  is  measured  with  an 
extensometer,  at  inseits  placed  on  opposite 
sides  of  the  joints.  Further  data  on  move- 
ments of  the  dam  are  furnished  from  measure- 
ments of  tilt  or  angular  movement  at  a  num- 
ber of  points  in  the  galleries  of  the  dam.  Tilt 
is  measured  witli  optical-type  instruments 
especially  developed  for  the  purpose  by  Recla- 
mation engineers.  Still  further  data  are  fur- 
nished by  record  drawings  showing  the  loca- 
tion and  extent  of  opening  all  cracks  observed 
in  the  galleries  and  shafts  and  on  the  faces  of 
the  dam.  About  four  careful  surveys  are 
made  each  year  for  detection  of  additional 
cracks  and  for  observations  of  previously  de- 
tected cracks.  These  data  are  useful  in  studies 
which  attempt  to  correlate  the  movement  of 
the  dam  with  the  imposed  loads  and  tempera- 
ture changes. 

Investigational  Work 

Quantities  and  temperatures  of  seepage  are 

measured  in  the  dam  and  downstream  for  a 
distance  of  about  -  miles.  The  first  and  most 
natural  concern  about  seepage  is  its  amount, 
but  its  point  of  emergence,  temperature,  and 
chemical  character  command  attention  when 
attempting  to  analyze  the  meaning  of  seepage 
changes.  Along  with  uplift  pressure,  seepage 
is  studied  to  determine  the  results  of  founda- 
tion drilling  and  grouting  operations,  and  it 
is  always  watched  in  connection  with  changes 
in  lake  level.  When  practicable,  seepage  is 
measured  close  to  the  point  where  it  issues 
from  the  rock,  as  its  location  helps  to  point 
out  possible  geologic  imperfections  such  as 
seams,  fissures,  or  porous  regions.  Fortu- 
nately the  total  quantity  of  seepage  at  Boulder 
Dam  is  small,  and  the  foundation  rock  is  not 
readily  soluble.  However,  increasing  atten- 
tion is  being  paid  to  the  chemical  analyses  of 
seepage    water,    which,    together    with    water 
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Making  tiltmeter  readings  through  a  special  telescope 


temperatures,  serve  as  a  clue  to  the  origin  of 
seepage.  Knowledge  of  the  composition  of  the 
seepage  water  should  help  also  in  understand- 
ing the  reason  for  the  deposition  of  calcium 
carbonate  in  the  foundation  drains. 

A  third  type  of  investigational  work  includes 
the  routine  measurement  of  lake  water  tem- 
peratures midway  between  the  upstream  in- 
take towers  at  the  dam.  It  was  found  that 
a  very  finely  divided  silt  is  present,  in  sus- 
pension, along  the  bottom  of  Lake  Mead,  and 
that  the  temperature  of  this  silty  layer  is 
surprisingly  somewhat  higher  than  that  of  the 
water  above.  Water  sampling  further  re- 
vealed that  the  lake  water  is  not  mixed  to  a 
uniform  composition  but  is  stratified.  Water 
carrying  the  most  dissolved  solids  has  found 

il  s  level  along  the  hot  loin. 

St tidy  of  Density  ('uncut 

Shortly  after  the  existence  of  a  silt  layer 
at  the  bottom  of  the  lake  was  discovered  the 
Geological  Survey,  the  Bureau  of  Standards, 
and  other  scientific  organizations  became  in- 
terested in  the  noniuiiformily  of  compositions 
of  large  bodies  of  water.  Indeed,  effects  of 
temperature,  dissolved  solids,  and  silt  not  only 
cause  stratification,  but  where  conditions  are 
appropriate,  cause  density  current  flows.  Be- 
cause of  mutual  interest  in  these  phenomena, 
the  Geological  Survey.  Bureau  of  Standards, 
Bureau  of  Fisheries,  Metropolitan  Water  Dis- 
trict of  Southern  California,  some  university 
representatives,  and  the  Bureau  of  Reclama- 
tion began  a  study  of  density  currents,  using 
the  National  Research  Council  as  a  coordi- 
nating agency. 

In  the  density  current  study  of  Lake  Mead. 


cooperation  between  the  Geological  Survey 
and  the  Bureau  of  Reclamation  has  been  very 

close.  The  Bureau  of  Reclamation  has  taken 
water  samples  which  the  Geological  Survey 
and  the  Metropolitan  Water  District  of  South- 
ern California  have  analyzed.  Samples  are 
taken    at    five    designated    stations    on    Lake 


Wilde  theodolite  being  used  to  observe 
canyon  wall  targets,  one  of  the  proce- 
dures in  obtaining  deformation  of  down- 
stream face  of  the  dam 


Mead,  and  elsewhere  when  convenient.  In  ai  ■ 
dition.  the  Bureau  has  observed  lake  watdj 
temperatures,  conductances  which  give 
rough  measure  of  total  dissolved  solids,  an 
has  taken  water  samples  for  determinate 
of  specific  gravity  and  silt  samples  for  del 
termination  of  particle  sizes.  Recently,  mea 
ureiiient  of  currents  has  also  been  made  wit 
a  current  meter.  At  the  present  time  muci< 
valuable  data  are  being  assembled  whic. 
should  reveal,  among  other  things: 

(1)  The  manner  in  which  silt  is  being  dc 
posited  along  the  original  river  channel,  in 
eluding  depth  and  particle  size  at  the  plao 
of  deposit  ; 

(2)  The  manner  in  which  lake  water  ii 
stratified  by  temperature  and  solution  of  dis 
solved   minerals  ;  and 

(3)  An  explanation  of  the  effects  of  storage 
on   the  salinity  of  water  released  from  Lag 


Taking  water  sample  which  shows  divi 

sion  line  between  a  silty  underflow  an< 

clear  water 


Mead  as  compared  with  the  salinity  of  th 
original  river  water. 

That  the  above-mentioned  observations  hav 
application  is  demonstrated  by  the  use  o 
Lake  Mead  temperature  records  in  a  stud 
of  the  possible  effects  of  storage  on  the  lif 
of  salmon  in  the  Sacramento  River  helot 
Shasta  Dam.  Again,  the  Boulder  City  offlc 
has  had  to  reply  to  Imperial  Valley  landowr 
ers  who  were  disturbed  by  rumors  that  Lak 
Mead  was  gradually  becoming  a  salt  lak( 
With  the  support  of  actual  evidence  fror 
water  sampling,  the  reply  which  could  b 
given  was  reassuring. 

Technical  investigations  at  Boulder  Dar 
also  included  determining  the  damping  facto 
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bf  the  intake  towers  under  submerged  condi- 
tions, in  connection  with  earthquake  studies 
Cor  the  Pitt  River  bridge  piers  at  Shasta  Dam. 
Another  special  investigation  consisted  of  vi- 
bration studies  in  12-inch  diameter  models  of 
new  type  needle  valves.  Results  of  the  latter 
tests  served  to  point  out  features  needing  im- 
provement. The  models  were  altered  and  re- 
tested  until  the  tests  indicated  that  the  de- 
signs were  adequate  and  could  be  safely 
(extended  to  full-size  valves. 


Hydroelectric  Power 

(Continued  from  page  161) 

a  substation  near  Antioch.  It  will  be  used 
for  pumping  water  into  the  lower  end  of  the 
San  Joaquin  Valley  and  in  the  Contra  Costa 
Canal  which  will  carry  water  to  the  fanning 
and  industrial  area  on  the  south  side  of 
Suisun  Bay.  There  will  be  a  large  quantity 
of  energy  in  excess  of  these  requirements  for 
general  marketing.  The  Central  Valley  proj- 
ect is  a  comprehensive  program  for  full  utili- 
zation of  the  Great  Central  Valley  water 
resources.  Flood  waters  of  the  Sacramento 
River  will  be  stored  in  Shasta  Reservoir  and 
released  during  periods  of  low  flow  for  im- 
provement of  navigation,  for  supplemental 
irrigation  supplies,  for  the  prevention  of  salt 
water  encroachment,  and  for  industrial  use. 
San  Joaquin  River  waters  will  be  stored  in 
Friant  Reservoir  for  use  in  the  upper  San 
Joaquin  Valley,  while  the  lower  San  Joaquin 
Valley  will  be  supplied  water  from  Shasta 
Reservoir  through  the  San  Joaquin  pumping 
system.     No  allocation  of  costs  has  been  made. 

What  Boulder  Dam  is  to  the  Southwest, 
and  Grand  Coulee  Dam  will  be  to  the  North- 
west, Shasta  Dam  will  be  to  California. 

Colorado:  Colorado-Big  Thompson  proj- 
ect.— Six  plants,  with  an  ultimate  capacity 
of  137,600  kilowatts.  One  plant,  located  at 
Green  Mountain  Dam,  is  now  under  ('(instruc- 
tion; it  has  a  capacity  of  21,600  kilowatts. 
consisting  of  two  10,800-kilowatt  units.  This 
plant  is  expected  to  be  in  operation  by  1942. 
The  five  other  plants,  with  a  combined  ca- 
pacity of  11(5,000  kilowatts,  will  be  con- 
structed on  the  eastern  slope  of  the  Rocky 
Mountains  as  need  arises  and  funds  are  made 
available.  They  will  be  operated  by  water 
diverted  from  the  western  slope  through  the 
Continental  Divide  Tunnel.  When  completed. 
the  project  will  provide  supplemental  irriga- 
tion water  to  615,000  acres  of  land  now  under 
cultivation  with  insufficient  water  supplies. 
Estimated  cost  to  be  repaid  from  power  rev- 
enues, $29,288,000. 

New  Mexico-Texas:  Rio  Granite  project. 
Elephant  Butte  plant.— Capacity,  24,300  kilo 
watts,  now  being  installed,  consisting  of  three 
8,100-kilowatt  units.  It  is  expected  that  the 
plant  will  go  into  operation  before  the  end 
of  1940.  One-half  of  the  plant's  output  has 
been  allocated  for  use  in  Texas  and  the  other 
half    has    been    allocated    to    New    Mexico. 


Power  sale  contracts  are  now  being  negoti- 
ated. Most  df  the  power  is  expected  to  be 
taken  by  private  companies,  but  all  may  be 
transferred  to  public  agencies.  The  stand- 
ard schedule  of  rates  contemplates  energy 
charges  ranging  from  $0.01  to  $0,003,  depend- 
ing on  the  amount  used,  plus  a  demand 
charge  of  $1.25  per  kilowatt.  The  demand 
charge  will  be  waived  for  distributors  with 
existing  fuel  plants  which  they  wish  to  main- 
tain in  service.  Most  of  the  power  contrac- 
tors will  be  aide  to  take  advantage  of  this 
concession.  Estimated  cost  to  be  repaid  from 
power  revenues,  $7,256,000. 

Texas:  Colorado  River  project,  Marshall 
Ford  plant. — Ultimate  capacity,  07.5(H)  kilo- 
watts, consisting  of  three  units  of  22.50(1  kilo- 
watts each,  two  of  which  are  now  being 
installed;  under  construction  by  the  Lower 
Colorado  River  Authority. 

Washington:  Columbia  Basin  project,  Grand 
Coulee  plant. — Ultimate  capacity,  l,!il4,oii(i 
kilowatts,  consisting  of  eighteen  108,000-kilo- 
watt  units.  Three  units  comprising  the  ini- 
tial installation  are  now  on  order.  They  have 
:i  combined  capacity  of  .'!24,(t(in  kilowatts. 
The  plant  is  expected  to  go  indi  operation  in 
1942.  Two  station  service  units  of  10,000 
kilowatts  each  are  also  being  installed.  These 
units,  which  are  expected  to  go  into  operation 
in  1940,  will  supply  commercial  power  until 
their  output  is  required  for  station  service 
use.  such  as  operating  the  dam  and  power 
plant  machinery,  the  switchyards,  and  light- 
ing the  power  plant.  They  will  also  provide 
power  for  the  Government  camp  at  Coulee 
Dam,  and  later,  for  the  pumping  plant.  The 
cost  of  the  entire  power  plant  including  trans- 
formers and  switching  stations  is  estimated 
at  $71, (KM (.(Kid,  but  $130,000,000  is  tentatively 
allocated  to  power.  No  actual  allocation  of 
costs  litis  been  made,  but  the  allocation  to 
power  will  include  the  cost  of  the  power  plant 
and  part  of  the  cost  of  the  dam  and  reservoir. 
The  power  system  under  the  adopted  plan  will 
pay  a  large  portion  of  Hie  costs  allocated  to 
irrigation. 


Alt  us  Project,  Oklahoma 

THE    project    near   Alius,    Okla.,   will    hence- 
forth be  termed  the  "Alius  project"  instead  of 

the    "Lugert-Altus    project." 


Water  Supply,  Vale  Project 

AT  the  end  of  April  storage  in  the  Agency 
Valley  Reservoir  was  60,000  acre-feet,  and  in 
the  Warm  Springs  Reservoir  190,000  acre- 
feet.  The  Warm  Springs  Reservoir  filled 
April  13.  There  will  be  sufficient  water  both 
for  the  Vale  Oregon  district  and  the  Warm 
Spring  district,  with  a  hold-over  in  the 
Warm  Springs  Reservoir  of  120,000  acre  led. 
and  in  the  Agency  Valley  Reservoir  of  30,00(1 
acre-feet  at  the  end  of  the  1040  irrigation 
season. 


Ant/speculation    Law   Succeeding 
on  the  Owyhee  Project 

ALTHOUGH  minor  difficulties  continue  to  re- 
quire attention  and  gradual  correction,  the 
aiitispeculation  provisions  incorporated  in  the 
Owyhee  construction  repayment  contract  are 
working    out     successfully. 

Railroad  grant  hind  companies  originally 
held  large  tracts  of  land  on  the  Owyhee  proj- 
ect. Excess  holdings  were  sold  at  appraised 
prices  without  question,  enabling  settlers  to 
start  developing  their  farms  and  building 
their    hollies    without    undue    burden. 

With  nonexcess  land  sales,  however,  com- 
pliance wiih  the  law  was  harder  to  obtain. 
The  only  real  method  of  enforcing  compliance 
was  to  deny  water  to  I  he  land  until  require- 
ments of  the  contract  were  met.  Two  fine 
tracts  were  kept  dry  for  2  years  before  an 
agreement  could  he  reached,  in  general, 
however,  landholders  have  been  complying 
with  the  tint  ispeculalion  provisions. 

The  aiitispeculation  provisions  in  the  Owy- 
hee project  repayment  contract  were 
prompted  by  experience.  On  the  Arrowrock 
division  of  the  Boise  project,  raw  sagebrush 
land  unprotected  by  antispeculation  provi- 
sions sold  as  high  as  $75  to  $100  tin  acre,  and 
improved  land  as  high  as  $300  an  acre,  be- 
fore tiny  construction  payment  was  made. 

As  a  result  the  settler  who  bought  the  land 
found  himself  saddled  frequently  with  an  in- 
terest payment  that  overshadowed  his  water 
charges,  taxes,  .and  other  expenses. 

It  was  recognized  that  if  the  settler  was 
to  he  expected  to  meet  his  charges  for  water, 
and  to  succeed  in  his  new  farming  venture, 
he  would  have  to  he  protected  from  his  own 
optimism.  Before  construction  work  started 
on  the  Owyhee  project  the  owners  of  the 
land  within  the  development  had  to  agree  by 
recordable  contract  to  a  Government  ap- 
praisal of  their  holdings  on  the  basis  of  dry- 
land values.  With  certain  limitations,  they 
had  to  accept  this  appraisal  as  a  selling  price. 

The  repayment  contract  for  the  Owyhee 
project  provides  that  hind  in  excess  of  160 
irrigable  acres  in  a  single  ownership  must  he 
sold  at  appraised  prices.  It  also  provides 
that  nonexcess  hind  sold  for  more  than  the 
appraisal  price  must  pay  half  the  difference 
to  the  irrigation  district  as  an  advance  pay- 
ment against  future  construction,  operation, 
,and    maintenance   charges   .against   the   tract. 

Original  Government  appraisal  of  project 
land  is  made  without  consideration  of  im- 
provements such  as  clearing,  leveling,  seed- 
ing, and  building  and  fence  construction. 
Later  the  owner  of  the  land  is  entitled  to  a 
reappraisal  which  includes  the  value  of  his 
improvements,  plus  twice  the  amount  of  past 
excess  payments  to  the  district,  and  all  con- 
struction charges  that  have  been  paid. 

Original  appraisals  .-ire  made  part  of  the 
project  repayment  contract  and  are  recorded 
in  the  county  records.  Reappraisals  are  also 
recorded  ar  notice  to  buyers. 
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Construction  Progress  at  Deer  Creek  Dam 


PROVO  RIVER  PROJECT,  UTAH 


By  JOHN  A.  BEEMER,  Resident  Engineer 


THE  PROVO  RIVER  project  provides  for 
the  storage  and  delivery  of  n  supplemental 
water  supply  for  100,000  acres  of  farm  lands 
in  the  Utah  and  .Salt  Lake  Valleys  and  also 
provides  additional  municipal  and  domestic 
water  for  the  cities  and  communities  adjoin- 
ing the  irrigated  areas.  The  project  com- 
prises the  Deer  Creek.  Utah  Lake,  and  Aque- 
duct divisions,  and  is  (he  largest  of  the  recla- 
mation projects  in  Utah. 

Good  progress  was  made  on  the  construc- 
tion at  Deer  Creek  Dam  during  1939.  The 
diversion    and    outlet    tunnel    had    been    exca- 


vated and  concrete-lined,  the  excavation  and 
structure  work  for  the  relocated  railroad  was 
about  7l>  percent  completed,  and  rough  exca- 
vation for  the  highways  was  completed  ex- 
cept through  the  North  Deer  Creek  borrow 
pit:  also  such  work  in  the  dam  foundation 
as  could  be  done  prior  to  river  diversion, 
mainly  about  65  percent  of  the  stripping,  had 
been  accomplished.  The  contractor's  gross 
earnings  had  amounted  to  L>3  percent  of  the 
contract  price  of  $2,189,096.50,  and  the 
elapsed  time  was  12.4  percent  of  the  1,350 
days  total  contract  time. 


Construction  program.  —  The  contractor's! 
program  for  1939  covered  the  following, 
principal  features  of  construction  : 

(1)  Completion  of  the  diversion  and  out 
let  works  as  required  to  permit  river  diversion n 

(2)  Completion  of  the  temporary  highwaj  • 
and  the  portion  of  the  main  highway  to  the 
left  of  the  dam  for  traffic  diversion. 

(3)  Completion  of  the  dam  foundation 
work  in  the  river  bottom,  involving  excava 
tion  of  the  cut-off  trench  under  the  dam  em-ii 
bankment,  construction  of  the  concrete  cut-offj 
wall  and  grout  curtain  across  the  rock  foun-u 
dation,  and  backfilling  the  trench  with! 
selected  borrow-pit  materials. 

(4)  Completion  of  the  relocated  railroad  to 
the  extent  required  for  traffic  diversion. 

The  outlook  at  the  beginning  of  the  season 
for  completion  of  this  program  was  anything: 
but  encouraging.     The  foregoing  features,  ex-v 
cept    the   highway   construction,    were   inter-r 
dependent.     Failure   to   get   all   of    the   work! 
done  in  the  deep  cut-off  trench  and  the  trenchl 
backfilled     before    stopping    of    embankment 
work  by  cold  weather  would  leave  the  foun- 
dation subject   to  damage.     Little  of  the  re-' 
maining  foundation  work  could  be  done  untili 
after  diversion  of  the  river.     Diversion  of  the 
river  before  the  end  of  the  spring  floods  wouldt 
leave  the  old  railroad  immediately  upstream 
from  the  dam  subject    to  Hooding.     The  ma- 
terials for  backfilling  the  cut-off  trench,  about 
200.000  cubic  yards  to  be  taken  from  the  rail- 
road cut  through  the  North  Deer  Creek  bor- 
row   pit,    would    have    to    be    placed    before 
embankment  work  was  stopped;  otherwise,  to 
complete  the  railroad  work  would  necessitate 
stock-piling  these  materials. 

The  program,  however,  was  successfully 
<  arried  out  by  the  contractor  with  increased 
forces  and  equipment  by  working  three  shifts 
almost  continuously.  Favorable  weather  and 
low  water  in  the  Provo  River  also  contributed 
very  greatly  to  the  completion  of  the  pro- 
gram. The  river  was  diverted  earlier  than 
an  average  normal  run-off  would  have  per- 
mitted. The  long  Indian  summer  permitted 
late  fall  placing  of  embankment  materials 
taken  from  the  railroad  cut  and  favored  the 
track  laying,  ballasting,  and  other  operations. 
At  the  end  of  the  year  the  contractor  sus- 
pended construction  operations  on  account  of 
low  temperatures  and  snow.  The  works  were 
left  in  good  condition  for  the  winter  and  for 
resuming  construction  work  in   the  spring. 

Contractor's  progress. — At  the  end  of  1939 
the     total     contract     earnings     amounted     to 
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$1,037,130.18,  or  47.43  percent  of  the  total 
contract  price  of  ?2,1«>.(i9ii.r.().  and  the 
elapsed  time  was  533  days,  or  30.48  percent 
of  the  total  of  1,350  days'  contract  time. 

During  1938  the  construction  in  the  dam 
foundation  was  necessarily  confined  to  such 
work  as  could  he  done  prior  to  river  diversion. 
However,  by  making  changes  in  the  river  chan- 
nel and  unwatering  portions  of  the  founda- 
tion, the  contractor  was  enabled  to  complete 
a  large  part  of  the  stripping,  amounting  to 
130,000  cubic  yards.  Also,  in  the  larger  area 
to  the  left  of  the  river  channel,  he  constructed 
the  downstream  toe  drains,  excavated  a  por- 
tion of  the  main  cut-off  trench  to  a  shallow 
depth  (about  22,000  cubic  yards),  ami  con- 
structed small  portions  of  the  gravel  and  rock 
fills  in  the  downstream  toe  of  the  dam  with 
suitable  materials  from  the  outlet  works  and 
foundation  excavations. 

Construction  in  mil  in  cut-off  trench. — On 
June  1.  1939,  immediately  after  diverson  of 
the  river,  excavation  of  the  main  cut-off  trench 
was  resumed.  Two  Northwest  draglines  of 
2%-  and  1%-yard  capacity  and  a  licet  of  5-yard 
Koehring  Dumptor  trucks  were  used  for  the 
excavation  and  hauling. 

The  trench  was  unwatered  by  pumping  from 
a  sump  in  the  left  end.  To  begin  with,  the 
amount  of  water  pumped  from  the  sump  was 
about  2  second-feet.  The  contractor  also 
kept  a  pump  in  operation  just  above  the  waste 
piles,  about  500  feet  upstream  from  the  dam, 
and  another  at  the  upstream  toe  of  the  dam, 
to  intercept  seepage  into  the  upstream  side 
of  the  cut-off  trench  excavation.  These  two 
pumps  discharged  about  4  second-feet  of  sur- 
face drainage  into  the  river  diversion  channel 
above  the  tunnel  intake. 

The  materials  excavated  were  mainly  sand, 
gravel,  and  cobbles  except  for  a  nearly  con- 
tinuous sandy-clay  layer,  4  to  10  feet  thick, 
lying  10  to  15  feet  below  the  stripped  surface. 
The  side  slopes  of  the  excavation  stood  well 
and   there   was   no   evidence   of   the    piping  of 


tines  from  the  foundation  into  the  trench.  Ex- 
cavation during  June  amounted  to  aboul 
33,000  cubic  yards. 

The  suitable  excavated  materials  were 
placed  directly  in  the  gravel  and  rock-fill 
downstream  sect  ions  of  I  he  dam  or  were  stock- 
piled. The  unsuitable  materials  were  wasted 
upstream  from  the  dam. 

During  July  1930  the  excavation  work 
progressed  rapidly,  the  contractor  having 
added  to  his  equipment  a  2%-yard  Link  Belt 
dragline  and  a  fleet  of  7-yard  Mack  trucks. 
Two  12-yard  carry-all  scrapers  drawn  by  RD8- 
Caterpillar  tractors  were  also  used  in  the 
low  reaches  of  the  trench.  Excavation  for 
the  month  amounted  to  87,000  cubic  yards. 

The  unwatering  was  continued  by  pumping 
from  sumps  as  the  excavation  was  deepened 
toward  the  central  part  of  the  trench.  The 
average  inflow  increased  to  about  3  second 
feet.  Two  Union  Iron  Works  s  inch  centrifu- 
gal pumps  powered  by  100-horsepower  motors, 
mounted  on  steel  barges,  were  operated  inter 
mittently  to  keep  the  water  level  below  the 
main  excavation  work 

The  side  slopes  of  the  trench  continued 
stable  even  in  places  where  considerable  seep- 
age water  issued  from  the  sides.  The  water 
table  on  each  side  of  the  trench  was  gradually 
lowered,  so  that  by  the  end  of  July  the  inflow 
was  nearly  all  coming  in  near  the  trench  bot- 
tom anil  along  the  rock  foundation.  The  ma- 
terials near  the  bottom  were  mainly  coarse 
and   not   subject   to  sloughing. 

Hilling  the  period  July  17  to  L'7.  the  con- 
tractor made  a  belated  attempt  to  drive  well 
points  in  the  slopes  for  installing  a  well-point 
system  for  unwatering  in  accordance  with 
the  method  proposed  in  the  specifications. 
It  was  found  that  this  method  of  unwatering 
would  be  impracticable  for  this  particular 
job  on  account  of  the  large  content  of  coarse 
gravel  and  cobbles  in  the  material.  At  the 
contractor's  written  request,  therefore,  he 
was    permitted    to   continue   the   same    method 


of  unwatering  used  up  to  this  time,  together 
with  an  adequate  system  of  drains  in  the 
bottom  and  slopes  of  the  trench  to  be  well 
grouted   after  backfilling   the  trench. 

As  the  trench  narrowed  and  the  excavation 
reached  the  rock  bottom,  the  amount  of  equip- 
ment used  and  the  yardage  output  were  con- 
siderably reduced.  The  rough  excavation  was 
followed  by  cleaning  the  rock  surface,  con- 
structing drains,  excavating  tin1  footing  for 
the  cut-off  wall,  concreting  the  wall  footing 
and  drilling  and  grouting  of  the  foundation 
rock.  The  final  rough  excavation  in  the  deep 
portion  of  the  trench  was  done  mainly  with 
a  2% -yard  Northwest  dragline  loading  into 
two  12-yard  carry-all  scrapers  drawn  by 
RD8-Caterpillar  tractors.  These  tractor- 
carry-all  units,  helped  by  a  tractor  booster, 
were  used  to  make  the  steep  slippery  climb 
out  of  the  trench  after  truck  haul  was 
abandoned. 

In  September  the  "clean-up"'  excavation  was 
completed  across  Hie  rock  bottom  with  light 
equipment  and  hand  labor.  The  material  was 
hoisted  out  of  the  trench  in  rock  skips  at- 
tached to  dragline  derricks  and  delivered  to 
trucks  for  disposal.  Construction  of  drains 
in  the  cut-off  wall  footing,  drilling  and  grout- 
ing, and  other  follow-up  work  was  well  under 
way  by  the  end  of  the  month.  The  river- 
bottom  portion  of  the  main  cut-off  trench  ex- 
cavation amounted  to  slightly  more  than 
1(10,000  cubic  yards.  The  completed  trench 
section  bad  a  bottom  width  of  3(1  feet,  1 '  t 
to  1  side  slopes,  and  a  maximum  depth  of  85 

feet. 

The  amount  of  water  pumped  from  the 
trench  bottom  averaged  about  0  second-feel, 
the  maximum  about  6.5  second-feet.  Meas- 
urements were  made  by  means  of  a  Venturi 
flume  installed  at  the  outlet  end  of  the  pump 
discharge  line.  An  automatic  recorder  was 
used  to  obtain  a  continuous  record  during 
September  and  October,  the  period  of  max i - 
ilium    discharge. 


Panorama  No.  1.      Status  of  Construction  October  26,  1939 
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DEER  CREEK  DAM 


The  final  drainage  provisions  consisted  of 
constructing  a  covered  concrete  sump  at  the 
lowest  place  in  the  trench  bottom,  from 
which  all  the  drainage  was  pumped,  and  a 
system  of  drains  in  the  foundation  and  lower 
slopes  of  the  trench  leading  to  the  sump. 
The  cut-off  wall  footing  formed  the  down- 
stream side  of  the  sump  through  which  an 
opening  2%  feet  below  the  top  of  the  sump 
was  left  to  take  the  drainage  from  the  down- 
stream side  of  the  cut-off  wall.  Openings  in 
other  sides  of  the  sump,  about  1  foot  below 
its  top,  admitted  drainage  from  the  upstream 

Side.         The      Openings      Were      screened      with 

punched  boiler  plate  placed  on  the  outside  of 
the  sump  walls.  Perforated  metal  pipes  of 
4-  to  12-inch  diameter  were  laid  in  trenches 
in  the  rock  foundation  along  the  toe  of  each 
slope  and  covered  with  cobbles  and  gravel, 
with  connecting  spur  drains  of  2-inch  mini- 
mum diameter  where  needed.  Riser  pipes  of 
2-  to  4-inch  diameter  were  welded  to  the  side- 
drain  pipes  and  extended  up  the  slopes  of 
the  trench  for  use  in  grouting  the  drains 
after  backfilling  the  trench.  Where  the 
seepage  was  continuous  over  portions  of  the 
side  slopes,  rock  and  gravel  blankets  were 
placed  beginning  at  the  drains  and  extend- 
ing far  enough  up  the  slopes  to  "dry  up"  the 
wet  areas. 

Pumping  equipment  used  for  unwateriug 
from  the  concrete  sump  consisted  of  two 
8-inch  Jaeger  vacuum  pumps  with  40-horse- 
power  motors  and  two  8-inch  Union  Iron 
Works  centrifugal  pumps  with  100-horse- 
power  motors.  The  two  Jaeger  pumps  deliv- 
ered into  an  outlet  line  where  one  of  the 
centrifugal  pumps  was  used  as  a  booster. 
The  other  centrifugal  pump  served  as  a 
standby  unit  for  operation  when  each  of  the 
Jaeger  pumps  was  moved,  in  turn,  up  the 
slope  during  backfilling  of  the  trench.     This 


system  proved  very  satisfactory  and  at  no 
time  was  the  backfill  damaged  or  the  plac- 
ing stopped  on  account  of  pump  trouble. 

On  October  1!)  backfilling  of  the  trench 
was  started,  all  other  construction  in  the 
river  bottom  portion  of  the  trench,  including 
the  drainage  system,  the  concrete  cut-off  wall 
and  grout  curtain  having  been  completed. 
Panorama  No.  1,  taken  October  26,  1939. 
shows  the  status  of  construction  at  that  time. 
Selected  materials  of  low  percolation  rate, 
from  the  railroad  cut  through  the  North  Deer 
('reek  borrow  pit.  were  used  for  the  backfill. 
The  usual  methods  of  placing,  compacting, 
and  testing  were  used  in  accordance  with  the 
specifications  for  placing  earth  fill.  Very 
little  difficulty  was  experienced  from  wetting 
of  the  till  on  the  trench  bottom  and  slopes 
as  the  drains  and  pumps  operated  very  sat- 
isfactorily throughout  the  backfilling  work. 
The  trench  was  practically  filled  by  Novem- 
ber 2!)  when  the  earth  fill  work  was  discon- 
tinued for  the  winter.  The  surface  of  the 
fill  was  graded  to  provide  a  drainage  lead- 
ing to  an  automatic  pump  to  prevent  the 
accumulation  of  surface  water  and  to  facili- 
tate preparations  for  resuming  the  earth  fill 
work  in  the  spring.  The  appearance  of  the 
embankment  on  December  1,  1939,  is  shown 
by  Panorama  No.  2. 

Other  foundation  work. — Nearly  all  the  re- 
maining construction  work  in  the  river  bot- 
tom portion  of  I  he  dam  foundation  was 
completed  during  the  year  at  intermittent 
periods  when  it  did  not  interfere  with  the 
progress  in  the  main  cut-off  trench.  Foun- 
dation stripping  between  the  dam  abutments 
was  completed  except  for  a  small  area  occu- 
pied by  the  old  railroad  along  the  base  of  the 
right  abutment. 

The  lower  portion  of  the  secondary  cut-off 
on   the  left  abutment  was  completed,   includ- 


ing the  trench  excavation,  wall  construction 
grouting,  and  backfilling  with  embankmeu 
materials. 

Test  borings  revealed  the  presence  of  claj 
deposits  in  the  river  bottom  portion  of  tin 
dam  foundation  downstream  from  the  axis 
extending  from  both  abutments  toward  tin 
center  of  the  foundation.  These  deposits.  - 
to  9  feet  thick,  underlie  the  surface  grave 
of  the  stripped  foundation  at  depths  of  14  t< 
is  feet.  To  break  the  continuity  of  these 
clay  deposits  a  trench,  50  feet  wide  at  tin 
bottom  and  about  400  feet  long,  was  exca 
vated  across  the  foundation  parallel  to  anc 
140  feet  downstream  from  the  axis  of  th( 
dam.  The  depth  of  the  trench  was  deter 
mined  by  the  bottom  limits  of  the  clay  de 
posits,  averaging  about  22  feet.  Suitable 
gravelly  materials  from  the  excavation  wen 
placed  in  the  gravel-fill  section  of  the  dan 
and  the  clay  was  discarded.  The  trench  was 
backfilled  with  compacted  materials,  suitable 
for  this  portion  of  the  dam. 

Grouting 

The  design  of  the  dam  provides  for  con 
st  ruction  of  a  grout  curtain  in  the  rock 
foundation  under  the  main  concrete  cut-ofj 
wall  extending  the  full  length  of  the  structure 
to  prevent  the  passage  of  water  through  rock 
seams  under  the  dam  and  through  the  abut- 
ments. It  was  decided  to  extend  this  grout 
cut-off  into  the  rock  surrounding  the  outlet 
tunnel  under  the  left  dam  abutment  to  inter- 
cept seepage  just  above  the  gate  chamber. 

Grouting  in  the  outlet  tunnel. — The  drilling 
and  grouting  for  the  portion  of  the  curtain 
about  the  tunnel  was  started  April  20  and 
completed  May  2(),  1939.  The  work  was  done 
inside  the  tunnel,  after  the  concrete  lining 
had   been   finished,   by   drilling   and   grouting 
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two  rings  of  holes  ;it  tunnel  stations  9+50 
and  9+70.  Each  ring  contained  G  holes 
equally  spaced  in  the  tunnel  circumference 
but  staggered  with  those  in  the  other  ring. 
The  holes  were  25  feet  deep  about  the  bottom 
and  left  side  of  the  tunnel  and  up  to  100  feet 
deep  above  and  to  the  right.  The  fans  of 
holes  pointing  upward  were  directed  so  as 
to  intersect  the  grout  curtain  to  be  constructed 
later  under  the  main  concrete  cut-off  wall  on 
the  left  abutment. 

Standard  air-powered  equipment  was  used 
for  the  drilling,  grout  mixing,  and  pumping, 
the  set-up  and  operation  of  which  met  speci- 
fication requirements  and  gave  satisfactory 
results.  The  drilling  was  mostly  in  lime- 
stone with  some  sandstone  and  shale.  The 
strike  of  the  formation  is  nearly  at  right 
angles  with  the  tunnel  and  the  dip  is  approxi- 
mately 25°    upstream. 

Cement  and  water  grout  was  used.  Tin1 
average  mix  was  1  part  cement  to  3  parts 
water.  The  holes  of  greater  depth  than  25 
feet  were  grouted  in  two  stages  at  about  30 
and  100  pounds  pressure  respectively.  The 
grout  taken  by  the  first  shallow  holes  seemed 
to  go  mainly  around  the  concrete  lining,  and. 
as  indicated  by  the  grouting  which  followed. 
made  a  tight  seal  between  the  concrete  and 
rock.  Some  of  the  deeper  holes  intersected 
seams  in  which  the  grout  was  forced  down 
the  dip  to  the  tunnel  lining  upstream.  The 
largest  take  was  349  cubic  feet  in  a  second- 
stage  grouting,  during  which  operations, 
grout  appeared  at  a  construction  joint  in  the 
tunnel  lining  100  feet  upstream.  The  two 
rings  of  holes  took  a  total  of  607  cubic  feel 
(sacks  of  cement),  4'M  in  the  first  ring 
grouted  and  170  in  the  other. 

From  observation  of  this  grouting  it  is 
believed  that  a  good  seal  was  effected  along 
the   tunnel   lining  and   in   the  adjacent   rock. 

Grouting  in  the  main  cut-off  trench. — 
Drilling  and  grouting  work  in  the  main  cut- 
off trench  was  started  at  the  left  abutment  of 
the   dam   on   August   3   and    closely    followed 


the  trench  excavation  and  preparatory  work 
in  the  rock  bottom  across  the  dam  foundation. 
Grouting  was  completed  through  the  800-feet 
distance  between  abutments  by  October  l.S 
jii^i  prior  to  backfilling  the  trench.  The 
work  was  frequently  interrupted  and  com- 
plicated by  the  unwatering  operations  and  the 
congestion  due  to  rapid  prosecution  of  other 
construction   in    the   trench. 

The  cut-off  wall  footing  was  placed  in  a 
water-bearing  limestone  and  it  was  necessary 
to  construct  cobble  and  gravel  drains  in  the 
footing  trench  to  handle  the  inflow  of  water 
during  concreting  operations.  The  drains 
were  then  thoroughly  closed  and  grouted  prior 
to  any  curtain  grouting  under  the  cut-off  wall 
footing.  This  was  a  difficult  process  due  to 
leaks  developing  at  the  sides  of  the  footing. 
In  extreme  cases  sawdust  and  small  pieces  of 
burlap  were  added  to  the  grout  mixture  to 
seal  the  leaks  until  the  following  cement  and 
water  grout  had  set.  This  preliminary  special 
grouting  was  very  successful,  and  in  the  sub- 
soipieiit  curtain  grouting  few  bad  leaks 
developed. 

The  general  procedure  of  the  curtain  grout- 
ing resulted  in  a  spacing  of  holes  up  to  50 
feet  in  depth  at  10  feel,  up  to  75  feet  in  depth 
at  20  feet,  and  up  to  100  feet  in  depth  at  -10 
feet.  However,  where  observations  of  the 
drilling  or  grouting  gave  doubt  of  good  re- 
sults, deeper  drilling  or  closer  spacing  of  shal- 
low holes  was  used.  The  procedure  gave  evi- 
dence of  the  effectiveness  of  the  grouting  as 
the  first  and  second  intermediate  holes  usually 
took  successively  less  quantities  of  grout. 
Where  this  was  not  true  the  probable  need 
of  additional  grouting  was  indicated. 

The  drains  under  the  footing  were  grouted 
with  a  l.o  in  0.7  cubic  foot  water  to  1  cubic 
fool  cement  mix  at  maximum  pressures  of 
20  to  25  pounds  per  square  inch.  The  20-foot 
stage  was  then  grouted  with  a  minimum  mix 
of  3.0  at  a  maximum  pressure  of  25  pounds, 
and  the  50-fool  stage  with  a  minimum  mix  of 
5.0  al  pressures  of  50  to  60  pounds.     The  third 


stage  was  then  grouted  al  about  100-pound 
pressure.  Where  holes  took  groul  rapidly  the 
mix  was  gradually  thickened  but  not  to  less 
than  1.0  except  in  cases  of  bad  leaks.  Where 
satisfactory  holding  pressures  could  not  be 
obtained  due  to  leak's  which  could  not  be 
calked,  subsequent  grouting  was  done  through 
the  same  or  additional  holes  until  it  appeared 
that  the  grouting  was  complete. 

The  total  drilling  in  the  800-fool  portion  of 
the  main  cut-off  trench  completed  between 
abutments  during  the  1939  season  amounted  to 
6,612  linear  feel  and  the  grouting  amounted 
to  12.-135  cubic  feet  (sacks  of  cement  )  of  which 
772  cubic  feet  were  Used  in  special  grouting  of 
drains  and  springs  in  the  cut-off  wall  footing 
trench.  The  largest  "take"  was  1.62N  cubic 
feel  in  the  third  stage  of  a  loo-foot  hole  near 
the  middle  of  (  he  foundal  ion, 

Parker  Contract  Aivarded 

ON  May  9,  the  Chicago  Bridge  &  Iron  Co.  of 
Chicago  submitted  the  successful  bid  of 
.$184,500  for  furnishing  and  erecting  4  steel 
penstock  pipes  of  welded  plate  steel,  22  feet 
in  diameter  for  the  Parker  power  plant  at 
Parker  Dam  on  the  Colorado  River,  15  miles 
northeast  of  Earp,  Calif.  With  a  water  ca- 
pacity of  5,000  cubic  feet  per  second,  these 
penstocks  will  convey  the  river  water  from 
the  forebay  at  the  left  end  of  the  dam  down 
to  the  turbines  in  the  power  plant.  The 
hydraulic  units  will  operate  under  a  head  of 
about  72  feet. 

All  of  the  penstocks  will  be  installed  in 
the  tunnels  with  the  exception  of  the  down- 
stream make-up  piece  of  each  penstock, 
which  will  be  erected  by  the  Bureau  of 
Reclamation. 

The  Parker  Dam  power  plant  will  consist 
of  four  main  units,  each  with  a  capacity  of 
.".O.ooo  kilowatts.  Machinery  is  already  on 
order  for  three  of  the  main  units,  comprising 
the  initial   installation. 


Panorama  No.  2.      Appearance  of  embankment  December  1,  1939 
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Irrigation  History  and  Resettlement 
of  Milk  River  Project,  Montana 


By  GLADYS  R.  COSTELLO,  Malta,  Mont. 


(Continued  from  May  issue) 


AGAIN  in  July  a  crew  was  sent  in  from  the 
ranch  to  put  up  the  hay.  Temporary  fences 
were  strung  around  the  stacks  and  in  ordi- 
nary winters  sonic  of  the  "she  stuff"  was 
trailed  in  for  the  season.  A  man  or  two 
••hatched"  at  the  single-room  log  cabin  on  the 
place  and  fed  the  cattle  during  cold  weather. 
In  extremely  hard  winters  some  ranchers 
hauled  the  hay  from  the  valley  for  cattle 
on  the  range  while  others  moved  their  stock 
in  for  the  winter. 

On  the  surface  the  construction  of  a  costly 
irrigation  system  for  the  use  of  a  limited 
number  of  cattle  and  sheep  owners  might  ap- 
pear unjustified.  That  this  was  not  the  case 
was  due  to  the  fact  that  these  stockmen,  dur- 
ing the  early  construction  period  of  the  irri- 
gation system,  had  unlimited  free  range  for 
their  stock  and  could  afford  the  higher  priced 
land  for  raising  winter  feed  and.  during  the 
period  following  completion  of  the  system, 
construction  charges  were  not  immediately 
fixed.  With  the  growing  conviction  among  all 
classes  of  people  that  "dry  land"  farming  was 
a  failure,  the  land  was  held  in  many  instances 
as  a  speculation. 

Dry  Farming  Found  Unprofitable 

That  dry  fanning  northern  Montana's  semi- 
arid  prairies,  except  for  the  few  districts 
where  better  soils  provided  a  basis  for  large 
scale  wheat  farming,  was  impossible  was 
becoming  more  firmly  established  each  sea- 
son. Farm  relief  in  the  form  of  seed,  feed, 
summer  fallow,  and  subsistence  loans  in  the 
counties  of  Phillips,  Blaine,  and  Valley  up  to 
1030  bad  reached  an  estimated  $5,000,000  and 
during  the  next  4  years  was  to  mount 
$3,000,000  higher.  Hundreds  of  farmers  had 
already  abandoned  their  farms.  Cultivated 
fields  were  overgrown  with  weeds.  Delin- 
quent taxes  pyramided  year  after  year. 
These  astounding  figures  bad  piled  up 
against  this  one  comparatively  small  portion 
of  the  "dry  farming"  area  of  the  State,  de- 
spite the  fact  that  a  bumper  wheat  crop  had 
been  harvested  in  1027  and  a  fair  crop  raised 
in  1028  bad  been  sold  at  a  comparatively  high 
price  level. 

The  early  thirties  were  to  experience  even 
worse  times.  A  10-year  drought  faced  north- 
ern Montana.  Cultivated  fields  were  to  be- 
come  miniature   deserts.      Dust    storms   were 


to  black  out  the  entire  country.  The  native 
grasses  were  to  he  literally  blown  out  of  the 
shallow  soil,  only  the  cactus  was  to  increase 
and  spread  a  carpet  of  blossom  over  the  bar- 
ren hillsides  in  Junes  to  come. 


Tribute  bn  Ph 


rx  to  Dr.  El  wood  Mead 


But  northern  Montana  was  fortunate  in 
having  a  group  of  men  with  foresight  and 
vision,  one  of  whom  was  Henry  L.  Lantz  who 
came  to  Phillips  County  in  1923  as  county  ex- 
tension agent  Lantz  received  his  bachelor's 
degree  in  agriculture  from  Montana  State 
College  in  1021  and  in  1021  22  look  graduate 
work  in  rural  economics,  specializing  in  re- 
settlement, at  the  University  of  California 
under  the  professorship  of  the  late  Dr.  El- 
wood  Mead,  pioneer  land-use  economist,  who. 
on  leaving  the  University  <>f  California, 
served  as  United  states  Commissioner  of 
Reclamation  from  1024  to  1936. 

In  this  group  also  was  II.  II.  Johnson,  who 
came  to  the  Milk  River  project  in  1925  as 
superintendent,  and  was  said  to  have  been 
the  first  agricultural-minded  superintendent 
assigned  to  the  project.  He  had  gained  a 
keen  insight  into  Dr.  Mead's  working  theo- 
ries, having  worked  directly  under  his  super- 
vision. 

Josef  Sklower,  George  Chambers,  and  Fred 
L.  Robinson,  all  businessmen  and  landown- 
ers in  the  Malta  district,  together  with  Mr. 
Lantz  and  Mr.  Johnson,  made  up  a  special 
chamber  of  commerce  committee  appointed 
to  work  out  sonic  agricultural  program  for 
the  area. 

Coming  to  Phillips  County  when  he  did, 
Mr.  Lantz  as  county  extension  agent  became 
familiar  with  the  dry  land  farm  psychology 
and  the  next  year  the,  philosophy  of  the 
country.     Grounded    in   the   fundamentals   of 

land    economics    Lantz    s i    saw    that,    with 

most  of  the  county  definitely  submarginal  in 
character,  those  areas  should  be  devoted  ex- 
clusively to  the  livestock  industry,  while  the 
irrigable  lands  and  areas  of  better  soil  where 
large-scale  wheat  farming  might  be  success- 
ful on  a  mechanized  scale  should  be  devel- 
oped and  made  available  to  the  farmers. 
One  of  his  first  achievements  was  the  tip- 
plication  of  a  soil  map  prepared  by  the 
Bureau  of  Soils  and  the  Molilalia  State  Ex- 
periment Station  as  the  basis  for  the  develop- 


ment   of    an    agricultural    program    for    the 
county. 

In    commenting    on    that    map.    Mr.    Lantz 
said  at  the  time,  '"This  soil  study  reveals  that 
Phillips    County    with    its    immense    acreage- 
has   everything   from   badlands   in    name   and 
truth  to  the  most  excellent  agricultural  land.  . 
With  so  large  a  territory  divided  among  such  i 
a     sparse    population,     the    most     productive' 
land   should  lie  utilized   first   and    the  poorer 
types  of  soil  abandoned  as  far  as  farming  is  • 
concerned.       We    have    heard    a    great    deal  > 
about    eliminating    the    scrub    cow    and    the 
boarder  hen,  but  since  the  soil  map  has  re- 
vealed the  county   as  it   is,   we  surely  ought 
to    eliminate     the     scrub     acres     from     culti- 
vation." 

The  soil  map  was  released  in  102."  and  be- 
came the  basis  of  a  new  philosophy  among 
thinking  farmers  and  far-seeing  agricultural 
leaders.  But  there  were  to  he  drought  years, 
low  farm  prices,  insect  pests,  debts,  and  the 
reduction  of  the  entire  area  to  that  of  a  "prob- 
lem area"  before  the  majority  of  the  farmers 
abandoned  their  rosy  dreams  of  easy  money 
in  dry  land  wheat  farming  for  a  hard-headed 
acceptance  of  the  facts  of  soil  and  climate. 

With  such  leadership  as  represented  by  the 
live  men  above  mentioned,  it  was  but  a  step 
to  the  formation  of  the  "Malta  Plan"  of  reset- 
tling dry  land  farmers  in  the  irrigable  valley. 
Mr.  Lantz  has  always  believed  credit  for  the 
plan  should  have  gone  to  Or.  Mead,  through 
whose  enthusiastic  endorsement  it  became  na- 
tionally known  and  was  to  appear  later  as 
part  of  the  resettlement  administration  pro- 
gram. 

Lack  of  local  finances  was  the  handicap  and 
it  was  not  until  the  drought  year  of  1933  that 
T.  C.  Spaulding,  director  of  relief  for  Mon- 
tana, notified  the  local  reset t lenient  commit- 
tee that  M.  L.  Wilson,  then  chief  of  the  sub- 
sistence division  of  the  Federal  relief 
administration,  was  interested  in  conducting 
an  experiment  into  the  possibilities  of  estab- 
lishing destitute  dry-land  farmers  on  irrigated 
lands  in  the  Milk  River  Valley. 

The  following  spring,  Mr.  Wilson  called  Mr. 
Lantz  to  Washington  for  a  discussion  of  the 
local  situation.  As  a  result  of  this  conference 
a  program  of  retiring  submarginal  land  from 
production  was  undertaken  in  this  section  of 
the  State  and  when,  in  1935,  the  Resettlement 
Administration    was   created.   Mr.   Lantz  was 
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named  manager  of  the  Milk  River-northern 
Montana  project,  the  largest  in  area  in  the 
United  States. 

siihiiiuri/iiiiil  Land  Retired 

The  program  was  twofold,  retirement  of 
snbmarginal  land  from  future  attempts  at 
farming  and  the  resettlement  of  the  displaced 
population  in  the  Milk  River  Valley.  Public 
domain  was  withdrawn  from  homesteading 
and  the  era  of  the  "free  home  in  the  West" 
was  definitely  of  the  past. 

After  five  years'  work,  during  which  time 
the  Resettlement  Administration  became  the 


parent  of  the  Farm  Security  Administration 
which  was  to  take  over  I  he  resettlement  of  des- 
titute farmers,  and  the  Soil  Conservation  Serv- 
ice which  was  to  assume  control  of  dry  land 
purchase  and  development,  the  entire  agricul- 
tural pattern  of  an  area  three  times  the  size  of 
the  State  of  Connecticut    had  been  changed. 

The  interdependence  of  these  (wo  programs. 
so  completely  recognized  as  to  he  included 
in  one  program  under  the  old  resettlement  ad- 
ministration, is  the  unique  factor  of  the  Milk 
River -northern  .Montana  projects,  and  upon 
their  continued  indivisibility  rests  the  success 
of  the  venture. 

To  understand   the  importance  of  the  com- 


bined programs  one  lias  hut  lo  remember  that 
the  greater  part  of  the  three  project  counties 
is  snbmarginal  range  land  and  thai  practically 
every  foot  of  farming  land  in  this  great  ex- 
panse of  country  lies  in  the  valley  of  the  Milk 
Kiver  and  its  tributaries  or  in  a  few  scattered 
communities  where  soil  and  large-scale  farm- 
ing practices  make  wheat  farming  practicable. 
The  Milk  River  Vallej  bisects  the  project  and. 
irrigated  by  the  Milk  River  irrigation  system, 
contains  thousands  of  acres  of  rich  and  as  yet 
undeveloped  irrigable  land,  enough  land  to 
resettle  all  the  unsuccessful  dry-land  farmers 
within  the  area  and  leave  room  for  more. 
{Concluded  in    In  gust  issue) 


NOTES   FOR   CONTRACTORS 


Specifica- 
tion No. 


1334- D 


1337- D 

1343-D 
1348-D 

1349- D 
1353-D 

V.I.S 

903 


905 


1354-D 


1352-D 
904 
908 


32,  SOI- A 
B-22,  328-A 

1355-D 


Project 


Central  Valley,  Calif... 


Colorado-Big     Thump- 
son,  Colo. 

Boulder  Canyon,  Ai  iz.- 

Ne\ 

Pro"  n  tin  or,  I  tali    . .  - 


do. 


Colorado-Big    Thomp- 
son, Colo. 
Minidoka,  Idaho 

Columbia  Basin,  Wash. 

..  do 

Kendrick,  Wyo 

Columbia  Basin,  Wash. 


Tucumcari,  N.  M. 
Kendrick,  Wyo 


Bids 
o]  ened 


Work  or  material 


Low  bidder 


Name 


1940 
Mar.  ll      Low-heat  cement  inbulk  (1,650,-     Calaveras  Cement  Co 

000  b  il- 

Pacific  Portland  Cement  Co 


Address 


Pine  River,  Colo 

Parker     Dam     Power, 
Calif.-Ariz. 

Central  Valley,  Calif... 


( lolumbia  Basin,  Wash. 

.     .do 

Parker  Dam, Calif.-Ariz.    Apr. 
Columbia  Basin,  Wash.     Apr.    IS 


Mar.  18 

Apr.     4 
Apr.    16 


Apr.    17 


Apr. 

2'_> 

Apr. 

15 

Apr. 

25 

Apr. 

18 

Apr. 

22 

All-American       Canal, 
Ariz. -Calif. 


Apr.  15 

Apr.  IS 

Apr.  .'I 

Apr.  29 

Apr.   26 
Apr.   22 


Apr.   24 
May     1 

May  13 


San  Francisco,  Calif, 
do   


Furnishing  and  installing  2- 
pij  e,  steam-heat  inp  sj  stem  for 
headquartei  -  parage 

Gasoline-engine-powered  motor 
boat 

Two  21-  by  20-foot  radial  pates 
and  two  2.".. noo-pound  ca]  ac- 
lty  motor-driven,  radial  gate 
hoists  for  spillwaj  at  Deer 
Creek  Dam. 

Two  52-inch  tube  v  alves  for  out- 
let works  at  Deer  Creek  Dam. 

Three  37-  by  19-foot  automatic 
radial  gates  for  Vallecito  Dam 

Furnishing  and  erecting  steel 
penstocks  for  the  Parker  power 
plant. 

Eight  110-inch  and  two  91-inch 
welded  plate  steel  outlet  pi]  es 
with  semisteel  bellmouths  for 
Friant  Dam. 

Heating  and  seat  plate  assem- 
blies for  spillway  ledge  heat- 
ing equipment  for  drum  gates 
at  i  rrand  Coulee  Dam. 

Three  15-  by  29.65-foot  pen- 
stock coaster  pates  with  hy- 
draulic hoists  for  Grand  Coulee 
Dam. 

One  65.5-  by  58.25-foot  floating 
bulkhead  pate  for  spillway  at 
Parker  Dam. 

Steel  reinforcement  bars  (2,53.5, 
000  pounds) . 

Steel  reinforcement  bars  (641,000 

pounds). 
One     35-ton,     motor-operated, 

overhead  traveling  crane. 
Construction     of     a     hatchery 

buildinp  at  Entiat  station. 
Construction     of     a     hatchery 
building  at  Winthrop  station. 

Boles  and  crossarms 

Station  wagons,  sedans,  trucks.. 


Steel     reinforcement 

(1,709,028  pounds  . 
Insulators  (13,000) 


bars 


Self-contained  air  cooler  and 
distribution  system  for  proj- 
ect office  at  Brawdey,  Calif. 


Yosemitc  Portland  Cement  .do. 

c  orporatioa. 


Robinson  Marine  (  'onstruc- 

tion  <  'o  ,  Inc. 
Lincoln  Steel  Works 


Vallej  iron  Works. 


F.  R.  Oalbreath  d/b/a  King 
Machine  &  Manufaetur- 
n    i 

Philips  &  Da\  ies,  Inc  


( Ibicago  Bridge  A  Iron  Co 


Benton  Harbor,  M  ich 

Lincoln,  N'ebr 

Yakima.  Wash 


Los  Angeles,  Calif. 

Kenton,  ( ihio 

Chicago,  111... 


Bid 


$720.0011.0(1 
112,  500  110 

444.  544.  SO 


\\  estern  l'u  e  and  Steel  Co.  :  Los  Angeles,  <  'alif 

of  Call) 
Hardic  Tynes  Manufactur-     Birmingham,  Ala 

1 1 it_*  ( lo. 
Schmitl  Steel  Co  ..  Portland,  On  ■■ 


American  Bridge  Co.  .    

Consolidated    Steel   Corpo- 
ration, Ltd. 


Aniei  nan  Bridge  Co. 
Bethlehem  Steel  Co  . 


Colorado  Fuel  &  Iron  Cor- 
poration. 

The  Euclid  Crane  &  Hoist. 
Co. 

West     Coast    Construction 

Co. 
C.  F.  Davidson  Co 


L.  I).  McFarland  Co 

Steuart  Motor  Co 


A.  L.  Collins  Motor  Co.... 
General    Motors    Corpora- 
tion. 


Day  Majer  Co 

Carnegie-Illinois  Steel  Cor 

poration. 
Joslyn  Mfg.  &  Supply  Co...    Chicago,  111 


Denver.  ( lolo 

Los  Angeles,  Calif. 


Denver,  Colo 

San  Francisco   C;hf 


Denver.  Colo... 
Euclid,  Ohio  . 
Seattle,  Wash 
Tacoma,  Wash. 


Sandpoint,  Idaho  . . . 
Washington,  I).  C... 

Grand  Coulee,  Wash. 
Detroit,  Mich 


Spokane,  Wash. 
Denver,  ( lolo 


C.  G.  Hokanson  Co. 


Los  Angeles,  Calif 


14,176  35 
•3,575.00 
l  2,700.00 

12,  193  00 

22,000.00 

1st.  500  00 

-'  78,895.  00 
■  6,840.00 
12,984  00 


2  113,  128.00 
3  82,  000.  00 


34,  615.  00 

54,  030  50 

17,05!.   30 

111.020.  00 

33,  328.  00 

44,  357.  00 

i  21,002.  50 
-'  12,369.37 

5  3,505.67 
«  11,757.  S3 

1  1,813.02 
45,005.55 

19,  240.  00 
1, 155.  00 


Terms 


son, ikio  barrels,  f.  o  b 
Kentucky  House. 

112,500  barrels,  I.  ,,.  b. 
Redwood  Harbor;  dis- 
count $0.10  per  barrel. 

437,500  barrels,  f.  0.  b. 
Merced. 


Contract 
awarded 


F.  o.  b.  Boulder  City     . 

F  o.  b.  Deer  ('reek  Sid- 
ing; discount  '  >  percent. 

F  o  b.  Yakima;  discount 
5  percent. 

F.  o.  b.  Los  Angeles  


F.  o.  b   Ignacio. 

F      o.     b.     Washington 
Heights,  111. 

F.  o,  b   Los   \  Qgeles 

F.  o.  b.  Birmingham 

F.  0.  b.  Portland;  discount 

1  _•  percent. 


F   o.  b   ( lary,  Ind... 
F.  o.  b.  Los    \npeles 


F.  o.  b.  Gary,  Ind 


F.  o.  b.  Odair;  discount 
1  percent  on  $0.47  less 
than  bid  prices. 

F.  o.  b.  Kremmling;  dis- 
count !  ■  percent . 

F.  o.  b.  Acequia,  Idaho. . 


F.  o.  b.  Sandpoint 

F.  o.  b.  Detroit.  Discount 
1(1  percent . 

F.  0.  b.  Dearborn 

F.  o.  b.  Coulee  and  Leav- 
enworth. Discount  5 
percent. 

F.  0.  b.  Leavenworth 

F.  o.  b.  New-kirk,  X.  M. 
1  liscount  !  2  percent. 

F.  o.  b.  Casper,  Wyo  I  »is- 
counl  2  percent.  Ship- 
ping point  Lima,  N.  Y. 

K.  o.  b.  Los  Angeles.  Dis- 
count 2  percent. 


1940 
May- 
Do. 


Do. 


Apr.  2(3 
Apr.  29 
Apr.   30 

May     1 

Mas     3 

May     4 


May     1 
Do 


May    9 
Do. 


Do 


Do. 


Do 

May 

to 

May 

13 

May 

i  i 

Do 
May 

16 

Do 
Do 

Do 
May 

22 

Do 


May  20 


All  bids  rejected. 


•Item  I. 


3  Item 


<  Schedule  l. 


Items  2.  3,  and  4. 


Items  5,  10,  and  12 


Item    11 
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hand  Classification 

Columbia  Basin  Project,  Washington 


By  W.  W.  JOHNSTON,  Reclamation  Economist 


THE  classification  of  land  on  the  Columbia 
Basin  project  has  been  in  progress  since  the 
summer  of  1937;  and  at  the  close  of  1939, 
1,051,737  acres,  or  ;"i5.7  percent  of  the  total 
estimated  acreage  to  be  covered  by  this  type 
of  survey,  had  been  classified.  This  figure 
represents  both  arable  and  nonarable  land.1 
The  work  has  been  done  with  a  maximum  of 
four  field  parties,  that  number  being  able  to 
classify  the  land  as  rapidly  as  the  topographic 
surveyors  produced  the  topographic  maps 
which  served  as  base  maps  for  the  classifiers. 
The  suitability  of  land  for  irrigation  farm- 
ing is  dependent  on  soil  and  topographic  con- 
ditions, and  both  soils  and  topography  vary 
widely  in  different  parts  of  the  project.  The 
area  is  all  underlaid  at  greater  or  less  depth 
by  basalt  of  the  Columbia  Basin  lavas,  bared 
in  places  by  the  erosive  action  of  water  dur- 
ing the  periods  when  glaciers  dammed  the 
Columbia  River  and  glacial  waters  flowed 
over  and  then  inundated  at  least  the  larger 
part  of  the  project.  Deposition  from  the  same 
source  covered  vasi  areas,  giving  rise  to  the 
Eingold  formation,  a  stratified  deposit  made 
up  of  loosely  consolidated  sandstones  and 
sandy  shales  with  a  limestone  member.  This 
limestone,  basalt,  unconsolidated  gravels,  and 
coarse  sands  constitute  the  underlying  mate- 
rials which,  in  places,  are  near  enough  to  the 
surface  to  affect  the  utility  of  the  soils  for 
irrigation    farming. 

Soil  Types 

While  minor  variations  are  numerous,  the 
soils  of  the  project  may  be  divided  into  six 
types  tor  consideration  as  potential  irrigable 
lands.  The  largest  acreage  of  really  high 
class  soil  has  developed  from  loessal  materials, 
wind  deposits  of  silly  materials  derived  in 
part  from  volcanic  ash,  hut  probably  more 
largely  from  the  outwash  deposits  of  the 
Rillgold  formation.  These  loessal  soils  ex- 
tend, in  a  strip  from  4  to  12  miles  in  width, 
along  the  eastern  border  of  Hie  project,  and 
in  a  small  body  on  I  he  slopes  of  Babcock  ridge, 
situated  a  few  miles  west  of  the  town  of 
Quincy.  These  soils  vary  from  line  sandy 
loam  to  silt  loam  in  texture,  and  are  uniformly 
deep  and  highly  fertile,  being  represented  in 


1  Tin'  preliminary  estimate,  based  mi  a  recon- 
naissance l.iinl  classification  made  in  1023,  indi- 
cated a  net  project  area  of  1,200,000  acres  of 
arable  land  susceptible  of  irrigation,  which  was 
selected  from  a  gross  acreage  of  nearly  2,500,000 
acres. 


the  Wheeler  and  Ritzville  soil  series,  as 
mapped  by  the  United  States  Bureau  of  Soils 
and  the  State  experiment  station.  The  prin- 
cipal limiting  factor  in  this  type  of  land  is 
topography,  for  while  the  surface  is  generally 
only  gently  rolling  and  desirable  for  irriga- 
tion farming,  some  of  the  slopes  are  excessive. 

Deep  alluvial  soils,  derived  largely  from 
the  loess  and  included  in  the  Sagemoor  and 
Warden  soil  series,  occur  in  the  immediate 
vicinity  of  Quincy,  at  the  higher  elevations 
of  the  Wahluke  slope  (south  slope  of  Saddle 
Mountains),  and  elsewhere  in  limited  areas  of 
tiie  project.  These  soils  occupy  gentle  slopes 
having  even  surface  relief,  and  are  of  equal 
fertility  with  the  loessal  soils.  Their  texture 
is  in  most  cases  silt  loam,  and  the  soils  are 
deep,  free  from  rocks,  and  of  excellent  char- 
acter for  irrigation,  although  they  may  be 
Somewhat  difficult  to  drain  if  seepage  develops. 

Soils  of  the  Burke  and  Koehler  soil  series. 
underlaid  by  limestone,  occur  in  the  French- 
man Hills  .area  extending  northward  past  the 
old  settlement  of  Burke,  in  a  relatively  nar- 
row strip  lying  below  the  loessal  soils  between 
Wheeler  and  Council,  and  in  two  bodies  of 
considerable  size  located  near  the  Columbia 
River,  in  the  southwestern  part  of  the  project. 
This  soil  has  developed  where  limestone  of 
various  thickness,  and  apparently  a  part  of 
the  Ringold  formation,  has  neither  been  buried 
deeply  by  sediments  nor  removed  by  erosion. 
The  soil  depth  above  this  nearly  impenetrable 
stratum  varies  from  a  few  inches  to  several 
feet,  and  its  value  for  irrigation  farming  is 
correspondingly  variable.  The  principal  con- 
cern with  the  shallow  and  moderately  shallow 
soils  of  this  character  is  that  irrigation  may 
develop  seepage  which  will  be  difficult  to  rem- 
edy by  artificial  drainage,  because  of  insuffi- 
cient depth.  The  land  classification  standards 
have  been  fixed  to  eliminate  the  dangerously 
shallow  soils  from  the  arable  classes. 

Soils  of  the  Ephrata  soils  series  have  been 
developed  on  sand,  gravel,  and  boulders  de- 
posited by  large  volumes  of  rapidly  moving 
water,  which  carried  the  tine  materials  farther 
on.  The  soil,  which  is  of  variable  depth  but 
generally  les<  than  4  feet,  is  a  brown  sandy 
loam  of  high  fertility,  with  excellent  drainage. 
Except  in  stony  areas,  the  principal  limiting 
factor  is  the  thinness  of  the  soil  layer,  which, 
in  places,  is  insufficient  to  prevent  excessive 
percolation  losses  to  the  underlying  porous 
strata  under  irrigation.  An  extensive  phase 
of  this  general  type,  occurring  between  the 
mouth  of  the  lower  Grand  Coulee  and  Moses 


Lake,  contains  a  serious  mixture  of  boulders 
and  large  cobbles  in  the  plow  zone.  During, 
the  later  diversions  of  the  Columbia,  the  gi- 
gantic volumes  of  water  discharging  from  the 
Coulee  deposited  enormous  quantities  of  boul- 
ders and  gravel  in  a  fan  covering  several 
townships.  Apparently  through  wind  action, 
soil  was  deposited  on  the  surface,  to  sift  be- 
tween the  surface  boulders  and  cobble.  The 
major  portion  of  this  stony  phase  of  the  gravel 
subsoil  land  has  been  eliminated  both  from 
the  arable  area  and  from  the  different  irriga- 
tion districts,  because  the  cost  of  clearing 
rocks  to  permit  cultivation  would  be  pro- 
hibitive. 

"Pot  Holes" 

The   "Pot   Holes"   area,   lying   north   of   thet 
eastern  half  of  Frenchman  Hills,  occupies  the 
deepest  portion  of  the  bed  of  old  Lake  Quincy  | 
which,   according   to  geologists,   once  covered 
the  portion    of   the   project    north    of   Saddle  > 
Mountains.     Shifting    sands    cover    the    "Pot  I 
Holes"    area,    and    many    of   the   troughs   be- 
tween the  sand  dunes  are  filled  with  water. 
Other   sand   areas  occur   north   of   Pasco,   in 
areas  along  the  Columbia  south  of  the  Wah- 
luke slope,   and   in   less  extensive  areas  else- 
where on  the  project.     Except  where  sufficient 
line  material  is  mixed  with  the  sand  to  give  it 
reasonable  fertility  and   waterholding  capac- 
ity, these  sands  are  eliminated  from  the  areas 
proposed  for  irrigation. 

In  general,  the  soils  of  the  project  are  on 
the  light-textured  side.  Very  little  alkali  is 
encountered,  and  the  soils,  free  working,  re- 
spond well  to  irrigation  and  modern  farm 
practices.  Variations  in  soil  conditions, 
however,  are  numerous,  and  it  has  been  found 
necessary  to  carry  the  land  classification  to 
considerable  detail  in  order  to  obtain  a  re- 
liable inventory  of  lands  which  arc  suitable 
for  development  under  irrigation.  The  most 
important  part  of  the  land  classification  is 
the  elimination  of  the  unsuitable  lands  from 
the  acreage  which  can  be  counted  on  to  make 
good  irrigation  farms  capable  of  supporting 
families  and  supplying  revenue  for  the  pay- 
ment of  irrigation  assessments.  The  latter 
lands  are  further  subdivided  into  three 
classes  on  the  basis  of  value  for  irrigation 
farming,  class  1  representing  the  best  arable 
lands  of  the  project,  class  2  the  intermediate 
or  average  lands,  and  class  3  the  least  de- 
sirable lands  for  which  it  is  proposed  to 
provide   an    irrigation   supply. 
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Experience  has  shown  that  it  is  necessary 
to  establish  certain  physical  specifications  <>r 
standards  for  the  different  classes  of  lands. 
in  order  t<>  insure  uniformity  and  to  prop- 
erly divide  the  area  into  classes.  These 
standards  are  based  on  experience  gained  in 
similar  studies  elsewhere,  supplemented  by 
specific  studies  of  results  obtained  under 
irrigation  on  the  projects  in  the  general 
vicinity  of  the  area  under  investigation, 
where  soil  and  climatic  characteristics  are 
similar.  For  instance,  in  starting  the  classi- 
fication of  Columbia  Basin  project  lands  it 
was  important  to  know  to  what  extent  the 
sandy  soils  of  the  area   were  suitable  for  ir- 

rigati levelopment.       This    problem     was 

studied  on  three  nearby  irrigation  districts 
where  sandy  texture  lias  been  the  principal 
limiting  factor  in  the  success  of  the  area 
under  irrigation.  Soils  were  examined  on 
farms  which  have  been  profitably  farmed 
under  irrigation  for  a  long  period  of  years, 
on  others  which  have  been  less  successful, 
and  on  farms  which  have  gone  out  of  culti- 
vation after  a  few  years'  trial.  The  history 
of  these  farms  was  obtained  from  well-in- 
formed local  people,  the  record  of  water  use 
was  obtained,  and  soil  samples  were  taken 
for  mechanical  analyses.  The  information 
obtained,  considered  in  the  light  of  feasible 
limits  in  the  amount  of  irrigation  water  that 
can  be  economically  supplied,  made  it  possi- 
ble to  tix  the  standards  for  the  different 
classes,  as  far  as  soil  texture  was  concerned, 
on  the  basis  of  demonstrated  experience. 
The  standards  with  respect  to  topography, 
stony  lands,  depth  to  rock  or  gravel,  and 
other  factors  were  determined  in  the  same 
way,  although  it  was  necessary  to  consider 
irrigated  lands  in  the  Yakima  and  Kittitas 
Valleys,  as  well  as  projects  immediately  ad- 
joining the  Columbia  River,  in  order  to 
duplicate  all  of  the  principal  soil  and  topo- 
graphic conditions  encountered  on  the  Co- 
lumbia Basin  project. 

The  efficacy  of  the  standards  and  methods 
tentatively  adopted  was  tested  after  the  field 
work  had  proceeded  for  a  short  time,  by 
having  the  general  scheme  and  methods  of 
classification  studied  by  a  board  of  consult- 
ants, which  included  representatives  of  the 
soil  department  of  the  State  experiment  sta- 
tion and  the  United  States' Bureau  of  Soils, 
and  a  third  member  who  has  had  long  ex- 
perience in  the  development  and  management 
of  irrigated  farms  in  the  Yakima  Valley. 
The  suggestions  made  by  this  board  were 
embodied  in  the  standards  finally  adopted. 

It  has  been  found  desirable  to  consider  the 
suitability  of  land  for  irrigation  farming  under 
three  headings:  First,  the  soil  in  which  tex- 
ture, depth,  structure,  nature  of  underlying 
materials,  alkalinity,  and  surface  rock  are  con- 
sidered. Topography  is  then  considered,  both 
as  to  the  degree  of  slope  and  the  nature  of  the 
surface,  or  the  amount  of  leveling  that  would 
he  required  to  put  the  land  under  irrigation. 
Drainage  conditions  are  likewise  considered, 
although  this  factor  is  not   subject  to  as  ac- 


curate determination  as  the  others.  Stand- 
ards for  class  1.  for  instance,  are  as  fol- 
lows : 

Soil  texture — fine  sandy  loam  to  friable  clay 
loam  :  depth  to  gravel,  sand,  or  cobble.  :;<) 
inches  or  more:  depth  to  solid  rock,  either 
basalt  or  limestone,  or  to  impervious  caliche. 
4  feet  :  depth  to  calcareous  bardpan  which  is 
permeable  following  a  period  of  irrigation,  18 
inches  if  underlaid  by  permeable  material  ex- 
tending  to  a  dept  h  of  4  feet. 

Alkaline  reaction — pH  '.tor  less,  except  that 
under  certain  conditions  a  higher  reaction  may 
be  permissible  in  tin-  subsoil  with  the  total 
soluble  salts  generally  0.2  of  1  percent  or  less. 

Rock  —  none  in  the  plow  /.one  of  a  size  that 
will  interfere  with  cultivation. 

Topography — up  to  5  percent  slope  if  reason- 
ably large  sized  bodies  slope  in  the  same  plane  : 
surface  smooth  enough  that  leveling  can  he 
accomplished  almost  entirely  with  a   float. 

Dra'niat/e — soil  and  topographic  conditions 
such  that  no  specific  drainage  requirement  is 
to  he  anticipated.  The  standards  for  classes 
2  and  .'{  are  correspondingly  lower  in  all  re- 
spects. Land  may  be  placed  in  a  lower  class 
than  "1"  for  deficiency  in  any  of  the  items 
listed,  and  the  reasons  for  the  lower  classifica- 
tion are  indicated  on  the  soil  map  by  placing 
the  letter  "S"  after  the  classification  number 
if  the  deficiency  is  in  soil,  "T"  if  the  deficiency 
is  in  topography,  "R"  if  the  lower  classification 
is  due  to  excessive  rock  in  the  plow  zone,  and 
"D"  if  the  limiting  factor  is  drainage. 

Frequently,  combinations  of  these  condi- 
tions are  involved.  Areas  for  instance,  indi- 
cated as  being  in  class  2  with  the  letters  "S" 
and  "T"  following  the  classification  number, 
are  deficient  in  both  soil  and  topography, 
whereas   land    designated    as   "2S"    will    have 

class     1      topography     hut      s id-class     soil. 

Areas  classed  as  noiiirrigahle.  and  designated 
as  class  V>  on  act  ouut  of  soil  conditions  include 
lands  made  up  of  coarse  sandy  soil  having  less 
than  15  percent  sill  and  clay,  areas  regardless 
of  texture  which  are  less  than  12  inches  ill 
depth  to  grave!,  sand,  or  cobble,  or  24  inches 
to  solid  rock  or  caliche:  and  areas  in  which 
the  alkaline  reaction  is  excessive  as  indicated 
by  the  reaction  of  pll  9  or  more  in  the  surface 
soil  or  over  0.6  percent  total  stilt.  Regardless 
of  the  high  quality  of  the  soil,  lands  with 
slopes  iii  excess  of  15  percent  are  eliminated,  as 
are  those  where  the  surface  is  so  rough  that 
the  tost  of  leveling  would  be  prohibitive. 
Areas  eliminated  on  account  of  drainage  in- 
clude narrow  valleys  which  would  obviously 
become  water-logged  and  which  contain  insuf- 
ficient acreage  to  pay  the  cost  of  drainage, 
and  also  areas  which  have  no  surface  outlet, 
where  the  cost  of  providing  artificial  outlets 
would  obviously  be  in  excess  of  the  benefit. 
There  are  also  included  in  the  nonarable 
(lasses  certain  small  areas  of  good  land  lying 
within  larger  bodies  of  nonarable  land,  when 
these  would  obviously  not  make  usable  fields. 
Further  elimination  from  the  arable  acreage 
may  later  be  necessary  where  it  proves  in- 
feasible  to  make  water  delivery,  but  this  mat- 


ter is  not  subject  to  final  determination  untill 
the  lateral  system  is  planned. 

Topographic  maps  made  by  engineering  i 
forces  of  the  Bureau  are  used  as  base  maps. 
These  have  a  horizontal  scale  of  400  feet  to 
the  inch  and  a  contour  interval  of  2  feet' 
It  is  unnecessary  to  actually  survey  the 
boundaries  between  the  different  classes  of 
land  because  the  change  between  one  class 
and  another  is  in  most  cases  a  gradation 
rather  than  an  exact  line,  and  it  is  possible 
for  a  competent  man  to  sketch  these  bound- 
aries with  the  aid  of  the  topography  and 
distances  determined  by  pacing  and  reading 
a  speedometer,  with  no  greater  error  than 
that  involved  in  determining  just  where  the 
classification   boundary  should   be. 

The  method  followed  in  the  field  is  to  drive 
or  walk  along  the  one-sixteenth  lines  in  the 
direction  that  most  nearly  crosses  the  changes 
in  slope,  deviating  from  that  line  as  much  as 
is  necessary  to  carefully  examine  till  of  the 
area.  Soil  borings  or  pits  are  put  down, 
where  required,  with  a  minimum  of  one  hole 
for  each  one-sixteenth  corner.  The  pits  are 
dug  10  a  depth  of  5  feet  except  where  rock  or 
gravel  is  encountered,  and  occasional  holes 
are  extended  to  a  greater  depth  where  the 
classifier  feels  it  important  to  explore  the 
deeper  subsoil.  Careful  notes  are  made  on 
each  profile  and  recorded  in  the  spaces  pio- 
vided.  Where  texture  is  a  limiting  factor, 
soil  samples  in  sufficient  numbers  to  check 
the  field  judgment  are  brought  to  the  labora- 
tory for  mechanical  analysis.  Samples  are 
likewise  analyzed  in  the  laboratory  to  de- 
termine the  total  salts  and  the  reaction.  A 
regular  field  laboratory  is  maintained,  and  a 
technician  is  kept  busy  making  analyses. 

Since  the  land  classification  involves  many 
matters  of  judgment  as  well  as  of  fact,  it  is 
to  be  expected  that  errors  will  he  made. 
However,  the  personnel  engaged  in  this  work 
is  trained  in  soils  and  also  experience  in 
practical  irrigation:  and  the  standards  have 
been  worked  out  on  the  basis  of  demonstrated 
experience.  The  land-classification  surveys 
in  progress  therefore  should  provide  a  re- 
liable basis  for  the  determination  of  irrigable 
acreage,  the  allocation  of  construction  costs 
on  the  basis  of  benefits,  and  for  general  proj- 
ect planning.  Immediate  use  is  being  made 
of  the  classification  in  the  appraisal  of  the 
project  land.  An  appraisal  board,  which 
follows  the  land  classifiers,  lias  available  for 
its  use  the  results  of  the  land  classification 
both  in  map  form  and  in  summaries  of  the 
areas  in  the  different  classes.  The  use  of 
this  material  makes  it  possible  to  make  a  uni- 
form and  detailed  appraisal  at  low  cost. 


Klamath  4-H  Club  Fair 

THE  county  club  agent,  Clifford  Jenkins,  re- 
ported more  committees  functioning,  more 
exhibits,  and  a  larger  attendance  than  ever 
before  at  the  4-H  Club  spring  fair  on  the 
Klamath    project. 
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Transplanting  the  Migratory  Salmon  and 
Steelhead  of  the  Upper  Columbia  River 


By  STERLING  B.  HILL,  Associate  Engineer 


DURING  the  year  1939,  salmon  and  steelhead 

hai  normally  pass  the  Rock  Island  Dam  on 

heir  way  to  spawn  in  the  tributaries  of  the 

Ipper    Columbia    River    were    intercepted    at 

Ins  dam  and  hauled  to  tributary  streams  be- 

ween    Rock    Island    Dam    and    Grand    Coulee 

►am.     Eight  tank  trucks  designed  and  built 

tor  this  purpose  were  used.     This  is  the  first 

lime  that  such  numbers  of  adult  salmon  have 

iceii  caught  and  hauled  comparable  distances. 

br  placed  in  streams  other  than  their  natural 

ialiit.it.     The  results  of  this  operation  are  of 

special  interest,  in  that  similar  transfers  may 

be  necessitated  by   tlie  construction   of  other 

nigh    dams    across    salmon    streams    of    the 

Pacific  slope. 

Because  of  the  difficulty  of  passing  the 
adult  upstream  migrants  over  the  330-feel 
high  Grand  Coulee  I  lam,  and  the  uncertainty 
that  the  small  downstream  migrants  would 
survive  a  fall  of  this  height  or  passage 
through  the  power  turbines  under  the  head 
involved,  it  was  decided  to  transfer  the  runs 
to  the  Wenatchee,  Entiat,  Methow,  and  Oka- 
nogan Rivers.  These  streams  have  been 
nearly  depleted  of  their  salmon  by  the  con- 
struction of  dams  with  inadequate  fish  lad- 
ders, power  plants,  and  numerous  unscreened 
irrigation     ditches     that    deposit     the     down- 


stream migrants  on  the  irrigated  fields.  It 
is  believed  thai  these  streams  will  furnish 
sufficient  spawning  areas,  and  support  the 
young  of  more  salmon  than  now  migrate  to 
the  Upper  Columbia  River  above  Rock  Island 
Dam.  One  of  the  major  reasons  for  this  be- 
lief is  the  fact  that  the  Columbia  River 
drainage  area  above  Grand  Coulee  Dam  pro- 
vides spawning  grounds  for  less  than  5  per- 
cent as  many  salmon  per  square  mile  as  docs 
the  area  below  Bonneville  Ham.  The  four 
tributaries  between  Reck  Island  and  Grand 
Coulee  Dams  are  much  more  comparable  in 
spawning  ground  facilities  to  these  lower 
tributaries  than  are  the  upper  Columbia  trib- 
utaries. They  are  known  to  have  formerly 
supported  large  salmon  runs,  hence,  if  prop 
erly  rehabilitated,  they  should  accommodate 
a  much  larger  number  of  fish  than  formerly 
spawned  above  Grand  Coulee  Dam. 

The  program,  as  planned,  involves  the  con- 
struction of  traps  and  loading  devices  at  the 
three  fish  ladders  at  Rock  Island  Dam;  hold- 
ing ponds  on  Icicle  ('leek,  a  tributary  of  the 
Weuatcl River;  and  hatcheries  and  rear- 
ing ponds  on  the  four  streams  heretofore 
mentioned.  The  operation  will  be  as  follows: 
The  fish  will  be  trapped  at  the  fish  ladders 
at   Rock   Island  Dam.  loaded   into  tank  trucks. 


and  transported  to  the  holding  ponds  on 
Icicle  Creek,  where  they  will  be  held  from 
1  to  6  months  until  they  are  ripe  for  spawn- 
ing. They  will  then  be  caught  and  spawned 
artificially,  and  the  eggs  will  be  placed  in 
troughs  in  the  Leavenworth  hatchery,  which 
is  near  the  holding  ponds.  The  eggs  will  be 
held  at  this  hatchery  for  a  time,  and  then 
their  respective  quotas  will  be  transferred  to 
the  other  hatcheries.  The  eggs  and  "fry" 
will  be  in  the  hatchery  from  .",  to  ~>  months. 
depending  on  water  temperatures,  and  when 
I  he  fry  are  ready  to  feed  they  will  he  trans- 
ferred to  the  rearing  ponds.  From  the  rear- 
ing ponds,  the  fish,  after  being  fell  for  periods 
of  .'!  months  to  1  year,  will  be  hauled  in 
the  tank  trucks  and  distributed  to  the  various 
tributaries,  where  they  will  remain  until  they 
move   downs!  ream   to   the  ocean. 

In  1938,  the  fish  passed  through  the  low- 
blocks  in  the  Grand  Coulee  Dam  over  tempo- 
rary fish  ladders.  In  1939  tin1  construction 
of  the  dam  had  progressed  to  a  height  that 
made  it  impossible  to  pass  the  fish.  The  hold- 
ing ponds  and  hatcheries  were  not  ready  for 
use,  so  it  became  necessary  to  haul  the 
fish  directly  to  the  streams  and  allow  them 
to   spawn   there   in   a    natural   maimer. 

Three    varieties   of   fish    migrate   from    the 


Trucks  loaded  with  salmon  leaving  Rock  Island  Dam  for        Fish  elevator  at  Rock  Island  Dam  dumping  a  load  of  salmon  into 
Columbia  River  and  tributaries  truck  for  delivery  to  Columbia  River  and  tributaries 
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ocean  to  the  upper  Columbia  River,  namely: 
Chinook,  blueback,  and  steelhead.  The  Chi- 
nook  and  blueback  salmon  spawn  in  the  fall 
and  end  their  life  cycle.  The  steelhead  is 
really  an  ocean-going  trout  that  ascends  the 
rivers  to  spawn  in  the  spring,  and  unlike  a 
salmon  dues  not  die  alter  spawning.  They 
may  go  hack  to  the  ocean  and  return  again  to 
spawn.  Chinook  salmon,  in  their  upstream 
migration,  pass  Rock  Island  Dam  from  May 
to  October,  inclusive,  but  there  are  three 
peaks — the  spring  run  in  May.  the  summer 
run  in  late  July  and  August,  and  the  fall  run 
in  September  and  October.  The  Chinook  of 
the  spring  run  are  only  about  half  the  size 
(about  12  pounds  average)  of  those  of  the 
summer  and  fall  runs.  Many  of  the  latter 
weigh  more  than  30  pounds.  The  spring  run 
spawns  early  in  September  and  the  summer 
and  fall  runs  during  October. 

There  is  but  a  single  run  of  blueback,  start- 
ing about  the  middle  of  July  and  extending 
through  August.  The  blueback  ascend  only 
the  streams  on  which  there  are  lakes  suitable 
for  rearing  the  young  lish,  which  stay  in  the 
lakes  until  the  spring  of  their  second  year 
when  they  migrate  to  the  ocean,  to  return 
when  4  years  old.  The  blueback  is  a  small 
fish  weighing  about  3  pounds,  but  the  meat  is 
the  finest  and  brings  the  highest  price  per 
pound. 

There  are  a  spring  and  a  fall  run  of  steel- 
head.  The  spring  run  spawns  soon  after  ar- 
rival, hut  the  fall  run  stays  in  the  streams 
over  winter  and  spawns  the  following  spring. 
The.\  average  about  8  pounds  in  weight.  The 
steelhead  is  a  game  fish,  and  many  are  caught 
by  the  sport  fisherman,  but  there  is  also  a  good 
commercial  catch  in  the  lower  Columbia  River. 

These  migratory  fish  have  a  strong  homing 
instinct  that  brings  them  hack  to  the  same 
stream — even  to  the  same  branch  or  creek  in 


which  they  spent  their  young  life.  Numerous 
tests  have  shown  that  this  homing  instinct 
holds  even  with  fish  hatched  from  eggs  from 
another  stream  than  the  one  in  which  the 
young  fish  were  planted.  For  this  reason,  it 
is  believed  that  the  tribes  of  fish  that  in  the 
past  have  spawned  above  Grand  Coulee  Dam 
can  bo  successfully  transferred  to  the  four 
streams  mentioned. 

In  preparation  for  the  1939  program  of  fish 
hauling,  the  permanent  trapping  and  loading 
facilities  at  Rock  Island  Dam  were  completed, 
and  eight  1,000-gallon  tank  trucks  -were  pro- 
vided. Unloading  ramps  and  downstream 
racks  were  constructed  on  the  streams.  These 
racks  are  accessary  to  prevent  the  fish  from 
returning  to  the  Columbia  River,  and  attempt- 
ing to  proceed  to  their  former  spawning 
grounds  above  the  Grand  Coulee  Dam. 

Traps 

In  or  contiguous  to  each  of  the  three  fish 
ladders  at  Rock  Island  Dam.  double  holding 
areas  were  constructed.  On  the  downstream 
side  are  V-trap  entrances  from  the  fish  lad- 
ders, through  which  the  lish  can  move  up- 
stream into  the  area  hut  not  return  down- 
stream. The  upper  areas  are  20  feet  square, 
with  5  to  t;  feet  water  depth.  The  water  is 
diffused  into  the  area  through  a  slat  bottom. 
This  bottom  or  "brail"  is  movable,  being  oper- 
ated by  electric  hoists.  At  the  side  of  the  hold- 
ing area  is  the  trap  bucket  or  tank,  of  1,000- 
g.illoii  capacity.  Mounted  on  the  edge  of  this 
tank  is  a  picket  fence  which  permits  a  flow 
of  water  across  the  tank,  and  prevents  the 
fish  from  .jumping  out.  Connecting  the  fenced 
.'ilea  with  the  holding  areas  is  a  V-trap  en- 
trance, with  counting  board  in  the  bottom. 
The  V  is  closed  with  a  picket  gate  that  is 
raised  to  allow  the  fish  to  swim  into  the  trap. 


There  is  a  steel  elevator  towrer  over  the  tra 
with  the  electrically  operated  elevator  mounte 
on  top.     The  roadway  at  two  traps  is  moa 
than  20  feet  above  the  water  level  in  the  traji 
The  top  of  the  trap  tank  sits  about  2  fed 
below  the  water  surface.    Water,  supplied  t\ 
the  trap  well  from  the  rear,  flows  through  th  .| 
pickets,  over  the  tank,  and  out  through  th 
pickets  of  the  trap  entrance  into  the  holdin 
area. 

Loading 

When  a  load  of  fish  has  accumulated  | 
the  holding  area,  tfye  operator  telephones  t< 
the  garage  in  Wenatchee  for  a  fish  truck 
The  truck  is  iced  on  the  w7ay  to  the  trap] 
On  arrival,  the  truck  is  backed  up  to  the  elei 
vator  tower,  the  loading  hatch  is  rolled  back 
and  the  truck  is  half  filled  with  water  by  ai 
electrically  operated  pump.  In  the  meani 
time  the  trap  operator  has  opened  the  gate! 
between  the  holding  area  and  the  trap  and 
started  the  motors  to  raise  the  floor  of  the 
holding  area.  As  this  rises,  it  also  tilts  for- 
ward, crowding  the  fish  toward  the  trap  en- 
trance. The  operator  counts  the  fish  as  they 
enter  the  trap  tank,  and  when  a  proper  load 
has  passed,  the  gate  is  closed.  The  elevator 
is  then  started  and  the  bucket  of  fish  raised 
to  the  dumping  level.  The  dumping  chute 
is  lowered,  and  the  load  of  water  and  fish 
dumped  into  the  truck  by  release  of  the 
swinging  door  in  the  end  of  the  trap  tank. 

During  the  period  of  the  blueback  run,  the 
trapping  was  complicated  by  the  fact  that  it 
was  necessary  to  separate  the  blueback  from 
the  Chinook  and  steelhead  before  loading,  sc 
they  could  i)e  hauled  to  the  two  available 
lakes — Wenatchee  and  Osoyoos.  The  othel 
fish  were  dumped  in  the  streams.  For  pur- 
poses   of    segregation,    a    secondary    holding 


Truck  used  in  transporting  salmon 


Ice  is  dumped  into  compartment  of  truck  for  purpose  of  cooling 
water  in  which  salmon  are  placed 
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Hatchery  Creek  fish  rack  across  the  Wenatchee  River  above 
Tumwater  Canyon,  looking  downstream 


Fish  transport  truck  at  dumping  site  on  Wenatchee  River 
near  Plain 


area  adjoining  and  below  the  regular  area 
was  provided.  An  additional  picket  gate  was 
inserted  in  I  lie  trap  entrances  between  the 
holding  areas.  The  pickel  spacing  was  such 
that  the  small  blueback  could  pass  through, 
but  the  Chinook  and  steelhead  could  not. 
The  blueback  were  loaded  out,  and  then  the 
special  picket  gate  was  raised,  and  the 
larger  fish  allowed  to  cuter  the  loading  area 
to  be  loaded  into  another  truck. 

Fish  Trucks 

special  tank  trucks  were  designed  ami 
built  for  hauling  the  fish.  They  contain  .1 
1,000-gallon    lank   with   a   4-   by   6-foot    hatch 

in  the  top  for  loading,  and  a  d ■  in  the  rear 

for  dumping.  The  hatch  is  opened  and 
closed  by  turning  a  crank.  In  closing,  the 
last  turn  of  the  crank  turns  the  eccentric 
mounting  of  the  rollers,  and  cinches  the 
hatch  cover  on  the  rubber  seat.  The  dump- 
ing door  is  hinged  at  the  top.  A  single  throw 
of  a  lever  uncinches  the  door  and  allows  it 
to  fly  open.  A  coil  spring  pulls  the  door  wide 
open,  and  a  catch  holds  it  there  until  re- 
leased for  closing.  Tiie  door  closes  on  a  rub- 
ber sent,  and  is  leak  tight. 

An  ice  compartment  that  holds  1,2111) 
pounds  of  broken  ice  is  forward  of  the  fish 
tank.  Below  and  on  either  side  of  the  ice 
compartment,  separate  gas  engine-driven 
pumps  of  125  gallons  per  minute  capacity 
are  mounted.  Only  one  pump  is  operated  at 
a  time,  the  other  being  a  standby.  The  water 
is  drawn  from  the  forward  end  of  the  fish 
tank  near  the  top,  whence  it  passes  through 
coils  in  the  ice  compartment,  and  is  diffused 
into  the  bottom  of  the  fish  tank.  A  constant 
supply  of  air  is  provided  by  a  jet  injector  on 
the  discharge  pipe  between  the  pump  and  the 
tank.     A  dial  on  the  instrument  board  shows 


the  driver  the  water  temperature.  The  tem- 
perature can  be  regulated  by  the  driver  by 
means  of  a  lever  which  controls  the  percent- 
age of  circulating  water  that  passes  through 
the  coils  in  the  ice  compartment.  Excess  air 
escapes  from  the  top  of  the  tank  through  an 
.arrangement  that  prevents  the  loss  of  water. 
The  truck  chassis  is  carried  on  six  wheels, 
the  four  rear  wheels  having  double  tires. 
The  drive  is  on  the  forward  rear  axle.  All 
wheels  are  equipped  with  air  brakes.  There 
are  five  gears,  including  an  overdrive  for  50 
miles   tier   hour  speed. 

Fish   Hauling 

Hauling  adult  fish  from  the  Rock  Island 
trap-  was  started  on  May  1,  1939,  and  con- 
tinued to  December  !>.  1939. 

Nason  Creek. — The  first  fish  were  hauled  to 
Nasoti  ('reek,  a  tributary  of  the  Wenatchee 
River  which  joins  the  river  just  below  Lake 
Wenatchee.  which  is  about  oil  miles  upstream 
from  the  Columbia  River.  The  fish,  were 
dumped  into  the  creek  6  and  In  miles  above 
the  downstream  rack,  which  is  near  the  mouth 
ef  the  creek.  As  this  rack  was  not  completed 
until  several  days  after  hauling  started,  some 
tish  escaped  downstream  and  were  later  ob- 
served below  Grand  Coulee  Dam. 

A  considerable  number  of  fish  drifted  down 
to  the  rack  but  after  staying  a  few  days  in 
the  pool  above  and  satisfying  themselves  1h.1t 
escape  downstream  was  blocked,  they  moved 
upstream  and  distributed  themselves  along  the 
15  miles  iif  good  spawning  area  above.  They 
lay  in  the  deeper  holes  until  spawning  time, 
when  they  moved  onto  the  gravel  riffles,  dim 
their  nests,  and  deposited  the  eggs  the  same 
as  they  would  have  done  on  their  native 
stream  bed. 

There  were  3,913  Chinook  and   1,353  Steel- 


head  hauled  to  Nason  Creek  between  May  1 
and  June  21,  1939.  The  average  haul  was 
58  miles,  requiring  t;  hours  for  the  round  trip 
including  time  of  icing,  loading,  and  dumping. 

The  Steelhead  started  spawning  about  two 
to  t  liree  weeks  after  arrival,  and  a  few  months 
later  large  numbers  of  young  Steelhead  were 
observed  in  the  creek. 

Entiat  River. — The  lower  15  miles  of  the 
Entint  River  is  a  rapid  flowing  stream,  with 
boulder-strewn  bed  which  affords  practically 
no  good  spawning  area.  In  the  next  15  miles 
above,  the  river  has  less  grade  and  a  good 
gravel  bottom,  and  offers  excellent  spawning 
facilities.  A  downstream  rack  was  placed 
across  the  river  at  the  lower  end  of  this  area. 
Two  clumping  ramps  were  provided. 

The  average  haul  from  Rock  Island  Dam 
to  the  Entiat  River  dumps  was  53  miles,  and 
required  7  hours  for  the  round  trip.  Between 
.Inn,'  22  and  October  26,  1939,  2,830  Chinook 
and  2,355  steelhead  (with  55:',  blueback  that 
inadvertently  got  into  the  loads  I  were  hauled 
1,,  the  Entiat  River. 

Wc««rc/icc  River. — Hauling  to  the  Wenat- 
chee River  was  commenced  on  July  18,  and 
continued  to  the  end  of  the  season.  There 
were  3.074  Chinook,  1,020  steelhead.  and  984 
blueback  dumped  into  the  Wenatchee  River. 
The  blueback  run  is  practically  over  by  the 
end  of  August.  No  attempt  was  made  to 
segregate  the  stragglers  after  that  date,  but 
the  loads  containing  blueback  were  mainly 
rented  to  the  Wenatchee.  with  the  hope  that 
they  would  go  on  up  into  Wenatchee  Lake. 
How  many  did  so  is  not  known,  but  15  to  2(1 
backed  down  to  the  rack  and  spawned  just 
above  it. 

The  downstream  rack  was  placed  across  the 
river  at  the  head  of  Tumwater  canyon,  about 
35  miles  above  the  mouth  of  the  river.  The 
fish  were  dumped  into  the  river  near  the  town 
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of  Plain,  about  10  miles  above  the  rack.  The 
haul  was  54  miles  and  the  round  trip  required 
7  hours'  time. 

Wenatchee  La~ke. — The  placement  in  Wenat- 
chee  Lake  ((insisted  of  7,934  blneback,  505 
( Jhinook,  and  680  steelhead. 

A  temporary  rack  about  300  feet  long  was 
placed  across  the  river  just  below  Wenatchee 
Lake.  The  dump  was  about  3]2  miles  up 
the  lake,  011  the  north  shore.  Most  of  the 
blneback  spawned  in  the  two  tributaries  en- 
tering the  head  of  the  lake.  A  few  spawned 
in  the  river  just  above  the  rack.  The  haul 
was  <i<;  miles,  and  the  round  trip  required  S 
hours. 

Osoyoos  Lake. — Osoyoos  Lake  is  about  S 
miles  in  length,  with  the  south  3%  miles  in 
the  United  States  and  the  rest  in  Canada. 
The  lish  dump  was  about  one-half  mile  south 
of  the  international  boundary.  The  dis- 
tance by  highway  from  Rock  Island  Dam  is 
155  miles,  and  the  round  trip,  including  re- 
icing  at  Pateros,  took  l(i  hours.  A  down- 
stream rack  was  placed  across  the  Okanogan 
River  at  the  lake  outlet.  Provision  for  pass- 
ing small  boats  had  to  he  made  in   this  rack. 

There  were  9,895  blneback,  135  Chinook, 
and  158  steelhead  placed  in  Osoyoos  Lake. 
It  is  believed  that  most  of  the  blneback 
moved  into  the  upper  deeper  portion  of  the 
lake  to  await  their  spawning  time.  Very 
few  fish  showed  at  the  downstream  rack. 
The  fish  were  observed  spawning  in  their 
normal  way  in  the  river  above  the  lake,  and 
in  places  along  the  shore  of  the  lake. 

Mcthow  Rircr. — No  fish  were  hauled  to  the 
Methow  River  in  1939  because  the  numerous 
irrigation  ditches,  diverting  water  from  this 
stream,    bad   not    yet   been   screened. 

Except  for  about  10  miles  of  the  Entiat 
River  road  and  short  turnouts  to  the  dumping 
ramps,  all  the  hauling  was  done  oxer  good 
surfaced  highways. 

Water  Temperature  ('mitral 

The  salmon  are  affected  by  sudden  changes 
of  temperature,  and  will  not  survive  in  too 
high  water  temperatures.  For  this  reason  it 
is  necessary  to  control  the  water  temperature 
during  transportation.  As  the  major  portion 
of  the  hauling  was  done  during  the  summer 
months,  considerable  ice  (506  tons)  was  re- 
quired. The  temperature  of  the  water  of  the 
Columbia  River  was  higher  than  that  of  the 
tributary  streams,  so  that  The  water  in  the 
truck  tank  not  only  had  to  be  kept  from  ris- 
ing but  was  cooled  several  degrees  in  transit. 
In  the  long  haul  to  Osoyoos  Lake,  the  trucks 
were  reiced  at  Pateros.  which  is  about  at  the 
hall'  way  point.  The  Osoyoos  Lake  water,  at 
the  point  of  dumping,  was  at  higher  tempera- 
ture than  the  Columbia  River  water  and  the 
temperature  maintained  during  transit.  On 
arrival  at  the  dump,  lake  water  was  pumped 
into  the  truck  to  equalize  the  temperature  be- 
fore  dumping. 

During  the  spring  and  fall,  500  to  1,(1(10 
pounds    of    ice    per    load    was    used.     During 


the  hotter  days  of  summer,  the  trucks  going 
to  the  Wenatchee  and  Entiat  Rivers  were 
partially  reiced  in  passing  through  Wenatchee 
after  loading  lish  at  the  traps,  the  original 
1,200  pounds  capacity  being  insufficient  for 
the  trip.  On  the  long  haul  to  Osoyoos  Lake 
about  2,000  pounds  of  ice  per  trip  were  used. 

Losses 

There  was  practically  no  loss  in  hauling 
steelhead.  spring  Chinook,  or  blneback.  Dur- 
ing the  hottest  weather  in  August,  a  few 
large  Chinook  died  in  transit.  To  avoid  loss. 
it  appeared  to  be  necessary  to  limit  the  load 
to  comparatively  few  of  the  large  lish  during 
this  period.  It  is  possible  that  the  loss  was 
due  to  injury  before  or  in  the  loading  process. 
rather  than  to  conditions  in   transit. 

It  was  originally  intended  to  provide  2,000- 
gallon  tanks  on  the  trucks  for  the  major 
portion  of  the  hauling  during  the  peak  of  the 
run.  and  1,000-gallon  tanks  to  be  used  in  the 
slack  periods.  The  elevator  buckets  at  the 
traps  were  made  with  1,000-gallon  capacity, 
so  the  full  bucket  would  be  dumped  into  the 
half-tilled  truck.  The  elevator  bucket  is  pro- 
vided with  ports  so  half  the  water  can  drain 
off  while  being  elevated,  so  as  to  accommo- 
date the  1,000-gallon  trucks.  However,  only 
1,000-gallon  trucks  were  provided.  This  ne- 
cessitated draining  down  the  trap  bucket, 
with  the  load  of  lish,  to  half  full.  Appar- 
ently the  fear  of  being  left  stranded  unduly 
excited  the  large  lish.  Also,  dumping  them 
from  a  height  of  .">  feet  into  2  feet  of  water 
in  a  steel  tank  may  have  resulted  in  some 
injury.  To  correct  such  conditions,  it  is  pro- 
posed to  provide  an  overflow  on  the  truck, 
and  spillage  facilities  at  the  traps,  so  that 
a  full  elevator  bucket  can  be  dumped  into  a 
practically   full    truck  tank. 

Most  of  the  losses  were  from  loads  of  fish 
from  the  ladder  in  the  middle  of  the  river. 
Adjacent  to  Ibis  ladder  is  a  section  of  the 
dam  where  the  spillage  Hows  over  a  ledge 
with  projecting  rocks.  At  times  the  lish 
spend  several  days  in  this  area  next  to  the 
ladder  in  vain  attempts  to  get  oxer  the  (lain, 
before  they  will  cuter  the  ladder.  Many  fall 
back  on  projecting  rocks  and  are  injured, 
while  others  are  more  or  less  exhausted  by 
their  repeated  attempts  to  get  over  the  dam. 
It  is  proposed  to  remedy  this  condition  by 
Shutting  off  the  How  over  the  dam  at  this 
point  for  the  period  that  this  condition 
prevails. 

Losses  Mhr  Hauling 

The  1939  transportation  season  may  be 
said,  in  general,  to  have  been  successful  :  and. 
in  spite  of  local  problems  and  difficulties  which 
developed  from  time  to  time,  it  is  believed 
that  as  many  salmon  spawned  in  the  new 
localities  to  which  they  were  hauled  as  would 
have  spawned  had  they  been  able  to  proceed 
lo  their  natural  spawning  grounds.  The  fish 
placed  in  Nason  Creek,  and  in  the  Wenatchee. 


Entiat.  and  Okanogan  Rivers  were  watchi 
carefully  through  the  spawning  season;  ai 
although  some  mortality  was  noted,  a  ve)  1 
satisfactory  percentage  were  observed  3 
spawn  naturally.  Consequently,  no  inateri,  l 
diminution  in  the  cyclical  run  4  years  hem?; 
is  anticipated. 

All    design    and    construction    in    connectii   1 
with  the  fish-hauling  program  are  being  doi  ; 
by  the  United  States  Bureau  of  Reclamation 
following    in    general    the    specifications    an 
recommendations  of  the  Slate  of  Washingto 
Department    of    Fisheries.     The    fish    haulin 
was  done  under  the  supervision  of  the  Unite 
States   Bureau   of   Fisheries.     It    is  expect! 
that  this  Bureau  will  also  operate  the  hatch  I 
cries  when   they  have  been  completed  by  th 
Bureau  of   Reclamation. 


Milk  River  Superintendent 
Has  Accident 

H.  H.  JOHNSON,  superintendent  of  the  Milk 
River  project,  was  confined  to  the  hospital  in 
Greai  Falls.  Mont.,  from  April  13  to  30,  as  the 
result  of  a  broken  knee  He  has  now  returned 
to  duty,  but  time  will  be  required  to  effect  a 
complete  recovery. 


Yakima  Crops  Excellent 

WEATHER  was  very  favorable  for  routihf 
farming  operations  on  the  Yakima  project 
Washington,  during  April.  In  general  al 
crops  were  in  excellent  condition  at  the  clos( 
of  the  month,  and  there  appeared  lo  be  ; 
heavy  set  of  most  fruits.  Early  seeding! 
and  plantings  of  sugar  beets  were  making 
rapid  growth.  Because  of  favorable  weather 
absence  of  killing  frosts,  and  increased  plant 
ing  the  past  few  years,  the  cutting  of  aspara- 
gus Ibis  year  has  greatly  exceeded  the  volume 
of  other  years. 


Yakima  Water  Supply 
Conditions 

WEATHER  at  the  reservoirs  on  the  Yakimfi 
project.  Washington,  was  favorable  for  the 
conservation  of  the  water  supply.  Tempera 
tures  averaged  below  normal.  Precipitation 
for  April  averaged  141.5  percent  of  normal 
and  for  the  period  beginning  September  1 
1939,  78.9  percent  of  normal,  as  compared  witl 
S5.2  percent  of  normal  a  year  ago.  At  tin 
end  of  the  month  3  inches  of  snow  was  01 
I  he  ground  at  Bumping  Lake  Reservoir 
Storage  on  hand  at  the  end  of  April  was 
1,015,920  acre-feet,  the  largest  accumulator 
for  this  date  in  the  history  of  the  project,  as 
compared  with  955,620  acre-feet  and  961,02J 
acre-feet  on  the  same  date  in  1939  and  1938 
respect  ively. 
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Origin  of  Names  of  Projects  and 
Project  Features  in  Reclamation  Territory 


Humboldt  Project,  Nevada 

Humboldt. — This  name  comes  from  the 
famous  German  naturalist,  scientist.  and 
traveler,  Alexander  Von  Humboldt  (17G9- 
1859),  for  whom  Capt.  John  ('.  Fremont  bad 
deep  admiration.  Fremont  made  two  expe- 
ditions into  Nevada,  the  first  in  1843-44.  and 
the  second  in  1845-46.  It  is  generally  be- 
lieved that  on  this  second  expedition,  when 
Fremont  and  his  party  camped  in  the  Ruby 
Mountains  at  the  head  of  the  Humboldt  in 
1845.  lie  save  the  river  its  name. 

Rye  Patch  Dam. — This  name  was  first 
given  to  a  patch  of  wild  rye  ;r;iss  and  a 
small  spring  in  the  foothills  1  mile  east  of 
where  Rye  Patch  Station,  on  the  Southern 
Pacific  Railroad,  now  stands.  The  name  orig- 
inated at  the  time  of  the  trek  of  the  Forty- 
niners  across  the  Nevada  desert,  their  trail 
following  closely  the  present  location  of  high- 
way LI  S  40,  which  passes  within  a  mile  of 
the  dam.  The  pioneers  stopped  at  this  patch 
of  wild  grass  to  rest  their  stock  as  there  was 
good  water  and  feed  there.  The  dam  was 
given  its  name  because  of  its  location,  near 
to  this  historical  spot. 


Truckee  Storage  Project,  Nevada 

Truckee  River. — One  version  of  the  origin 
of  the  name  "Truckee"  is  that  among  the 
Paiute  Indians  living  on  the  river  was  a  bright 
young  buck  who  picked  up  quite  readily  a  few 
words  of  English  from  the  white  men  coming 
through  the  country.  Among  the  words  he 
heard  most  frequently  from  the  whites  was 
"talk."  to  which  the  Indian  added  "ey."  To 
his  fellow  tribesmen  he  became  "Talkey,"  from 
which  the  name  "Truckee"  has  been  derived  as 
the  pronounciation  by  a  Paiute  even  today 
sounds  very  much  the  same.  The  project  took 
the  name  of  the  river. 

Iloca  Dam. — This  dam.  located  on  the  Little 
Truckee  River,  about  one-fourth  mile  above 
its  confluence  with  the  Main  Truckee  River, 
derives  its  name  from  the  town  of  Boca,  Calif., 
which  was  located  adjacent  to  and  just  below 
the  present  dan  site.  The  town  of  Boca  grew 
from  the  operations  of  the  Union  lec  Co.  in 
storing  and  selling  natural  ice  which  was  har- 
vested from  a  pond  created  by  a  dam  on  the 
Little  Truckee  River,  located  about  half  way 
between  the  present  Boca  Ham  and  the  mouth 
of  the  river.  The  works  of  the  Union  Ice  Co. 
were  abandoned  some  15  years  ago  and  the 
town  of   Boca,  which  at   one  time  boasted  a 
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population  of  about  3,000  persons,  has  been 
torn  down.  "Boca"  is  the  Spanish  word 
meaning  mouth. 

Uncompabgre  Project,  Colorado 

Vncompahgrc—  The  Uncompnligre  River 
took  its  name  from  the  Indian  language,  the 
word  in  the  Ute  dialect  meaning  hot  water 
spring  being  derived  as  follows:  Unca — In  it : 
pah —  water;  gre — spring.  Hot  water  springs 
constituted  one  of  the  serious  difficulties  en- 
countered by  the  Bureau  of  Reclamation  when 
constructing  the  Gunnison  Tunnel  to  bring 
the  waters  of  the  Gunnison  River  to  the 
Uncompahgre  Valley. 

The  name  of  the  project  took  the  name  of 
the  river  which  was  one  of  its  principal 
sources  of  water  supply. 

Delta.— This  town  was  named  from  its  posi- 
tion near  the  delta  of  the  Uncompahgre  River 
at   its  confluence  with  the  Gunnison. 

Several  canals  of  the  project  are  the  results 
of  reconstruction  of  old  ditches  which  were  in 
use  before  the  Government  took  over  the  proj- 
ect. Many  of  these,  including  the  following, 
took  their  names  from  pioneer  settlers  of  the 
valley: 

Garnet,  Ironstone,  Loutzenhizcr,  and  Selig 
Canal.-:. 

.1x7/  \Iesa,  Franklin  Mesa,  and  the  town  of 
Olathc  are  also  said  to  have  been  named  after 
early   settlers. 

Several  features  were  named  from  their  lo- 
cation with  relation  to  the  project  or  to  towns 
of  the  project. 

Gunnison  River. — This  is  one  of  the  princi- 
pal sources  of  the  water  supply  of  the  project. 
Water  is  diverted  from  the  river  through  the 
Gunnison  Tunnel  to  the  Uncompahgre  Valley. 
The  name  "Gunnison"  commemorates  Capt. 
John  W.  Gunnison,  who  in  1853  led  a  corps 
of  topographical  engineers  of  the  United 
States  War  Department  over  what  is  now 
Cochetopa  Pass  in  search  of  a  feasible  route 
for    a    railroad    location.     Captain    Gunnison 


followed  as  long  as  possible  the  river  which 
now  bears  his  name,  traveled  thence  through 
the  open  valley  and  across  the  Utah  desert 
to  the  Sevier  River  where  he  was  killed  by 
Indians  in  October  1853. 

Montrose.— This,  the  project  headquarters 
town,  was  named  at  the  suggestion  of  Joseph 
Selig.  first  mayor  of  Montrose,  after  the 
Duchess  of  Montrose,  a  character  in  one  of 
Sir  Walter  Scott's  novels.  For  several  years 
the  Rotary  Club  of  the  town  exchanged  Christ- 
mas presents  with  the  Rotary  Club  of  Mon- 
trose. Scotland. 

old  Colorow  Diteh  and  Shavano  Valley. — 
Named  after  Ute  chiefs. 

Ouray  ami  Chipcta  d  itches. — These  two 
ditches  were  named  after  Chief  Ouray,  of  the 
lie  Indians,  and  his  wife  Chipcta.  Ouray 
was  bead  chief  of  all  the  Ute  Indians  at  the 
time  the  early  settlers  were  entering  the  val- 
ley. Both  Ouray  and  Chipcta  were  friendly 
to  the  whites  and  were  well  known  by  many 
of  (he  early  settleis.  Ouray  was  instrumental 
in  negotiating  treaties  with  the  Government. 
He  died  in  1880  and  following  his  death  the 
Uncompahgre  Utes  moved  in  1881  to  the  Uinta 
Reservation  in  Utah.  At  the  Chipeta  Springs 
near  Montrose  is  a  monument  to  Chief  Ouray 
and  his  wife  Chipeta. 

Taylor  Park  Dam  and  Reservoir. — Named 
after  Edward  T.  Taylor  of  Glenwood  Springs, 
Congressman  for  the  western  slope  district  of 
Colorado,  who  was  instrumental  in  securing 
appropriations  for  the  construction  of  Hie  dam 
and  who  has  always  been  regarded  as  a 
staunch  supporter  of  irrigation  projects. 

Taylor  River. — It  is  a  coincidence  that  the 
name  "Taylor"  was  appropriately  applied  to 
the  dam  and  reservoir,  and  that  the  river  on 
which  the  dam  was  constructed  was  named 
after  .lames  Taylor,  an  old  prospector  who 
first  discovered   gold   in   that  section   in   1800. 

Vale  Project,  Oregon 

Vale. — The  city  of  Vale,  the  principal  town 
in  the  area  embraced  by  the  project  and  the 
point  at  which  the  project  office  is  located, 
derives  its  name  from  its  topographical  loca- 
tion in  a  valley,  the  dictionary  definition  of 
the  word  vale  being  "a  valley."  The  name  of 
the  project   follows  that  of  the  city. 

Igeney  Valley  Dam. — This  dam  is  located 
on  the  North  Fork  of  the  Malheur  River  and 
is  designated  by  the  valley  in  which  it  is 
located.  The  valley  received  its  name  prior 
to  1874.  when  it  became  the  site  of  an  Indian 
agency.     In  July  1878  the  tion  Indians  at    the 
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ngency  rebelled  against  the  Government,  broke 
away  from  their  reservation,  and  for  the  re- 
mainder of  the  summer  engaged  in  hostilities 
on  a  wide  front  against  the  settlers  of  the 
region  now  comprising  much  of  the  Vale 
project.  In  the  early  fall  they  were  defeated, 
raptured,  and  transferred  to  other  reserva- 
tions Although  the  Agency  Valley  was  never 
again  used  as  an  Indian  agency,  it  has  re- 
tained the  original  name  and  naturally  passed 
it  on  to  the  dam  erected  there  by  the  Bureau 
of  Reclamation. 

Bully  Creek  west  bench  and  Bully  Creek 
cast  bench. — These  two  units  lie  adjacent  to 
each  other  along  the  north  hank  of  the  Mal- 
heur River  near  Vale,  and  are  separated  bj 
the  course  of  Bully  Creek,  which  contributes 
its  name  to  both  units.  An  interview  with 
one  of  Hie  eldest  pioneers  of  this  section  has 
brought  forth  the  following  story  on  the 
naming  of  the  creek: 

Sometime  in  the  years  immediately  fol- 
lowing the  Civil  War,  during  a  period  of  great 
activity  in  the  Oregon  gold  tields.  two  pros- 
pectors undertook  a  long,  dry  journey  into  un- 
familiar territory.  Dusty,  exhausted,  and 
very  thirsty,  the  men  finally  arrived  on  the 
hank  of  a  stream.  Taking  a  long  drink  of 
the  cool  water,  one  of  them  exclaimed  :  "That's 
bully !"  And  so  the  stream  has  been  called 
"Bully  ( 'reek"  ever  since. 

Willow  Creek. — This  unit  lies  in  a  narrow 
valley  extending  25  miles  northwest  from  Vale 
to  Brogan.  Oreg.,  and  takes  its  name  from 
the  stream  running  throughout  the  valley's 
length.  Clusters  of  willow  trees  line  the 
hanks  of  the  creek  and  in  its  upper  reaches 
spread  out  across  the  valley.  The  great  num- 
ber of  these  trees  gives  Hie  creek  its  name. 
The  route  of  the  original  Oregon  trail  closelj 
follows  the  course  of  Willow  Creek  from  Vale 
through   the  Willow  Creek  Valley. 

Fairman  Coulee  Siphon. — This  siphon  is 
named  in  honor  of  J.  D.  Fairman,  for  many 
years  a  resident  of  Malheur  County  and  one 
of  its  leaders  in  public  affairs.  Mr.  Fairman 
worked  unceasingly  for  Hie  construction  of 
the  Vale  project,  and  when  it  was  discovered 
that  one  df  the  outstanding  structures  of  the 
irrigation  system  crossed  a  coulee  that  had 
no  name,  his  was  chosen  to  designate  it. 

Harper  and  Little  Valley. — Harper,  Oreg., 
is  a  town  lying  approximately  23  miles  south- 
west of  Vale  on  the  Ontario-Burns  branch  of 
the  Union  Pacific  Railroad,  in  the  center  of 
an  irrigated  valley  partially  included  in  the 
Vale  project.  It  came  into  existence  in  the 
early  pari  of  the  present  century  when  the 
railroad  was  being  constructed  west  of  Vale, 
and  was  given  the  surname  of  the  first  settler 
in   that   vicinity,  a   stockman   named   Harper. 

Little  Valley  lies  between  Harper  and  Vale 
on  the  course  of  the  Malheur  River.  Com- 
pared with  the  valleys  lying  immediately 
above  and  below  it  on  the  above-mentioned 
stream,  it  is  small.  Relatively  and  literally 
it  is  a  little  valley,  naturally  distinguished 
by  such  in  early  conversation,  and  hence  so- 
named. 


Malheur. — The  principal  stream  of  the  Vale 
project  is  the  Malheur  River,  upon  the  North 
Fork  of  which  is  located  the  Agency  Valley 
Dam.  The  legend  of  the  naming  of  the  river 
is  as  follows : 

In  (he  earliest  days  of  the  penetration  of 
the  Northwest  by  Caucasians  a  party  of 
French  trappers,  camped  upon  the  bank  of  a 
normally  small  stream  since  then  known  as 
the  Malheur,  was  set  upon  by  a  war  party 
of  Indians.  In  escaping  across  the  stream, 
at  that  time  swollen  by  a  spring  flood,  the 
trappers  lost  two  men  and  a  quantity  of 
valuable  furs.  Thereupon  they  referred  to 
the  river  as  the  Malheur,  implying  in  their 
language  a  stream  upon  which  they  had  ex- 
perienced a  had  hour. 

\  'akima  Project,  Washington  l 

Yakima. — This,  the  proper  name  of  the 
project,  valley,  county,  town,  river,  and  In- 
dian tribe  and  reservation,  is  an  Indian  word 
apparently  having  several  meanings,  such  as 
"lake  water."  "black  bear,"  "runaway  people 
of  t  he  narrow  river." 

Ahtanum  Creel:,  valley,  range  of  hills,  and 
town. — The  name  of  these  several  features, 
Ahtanum,  is  an  Indian  word  meaning  "creek 
by  the  long  mountain." 

Benton  County  and  town. — Named  for 
Thomas  H.  Benton.  United  States  Senator 
from  Missouri. 

Vie  I'.luni  Lake,  storage  dam  and  reservoir, 
town,  and  river. — The  name  of  these  features 
is  an  Indian  word  meaning  "swift  water." 

Cowiche  Creek  and  town. — The  name 
Cowiche  is  the  Indian  word  for  "crossing  on." 

Easton. — This  town  was  named  because  of 
its  location,  being  near  the  east  end  of  the 
Northern  Pacific  Railroad  tunnel  through  the 
Cascade  Mountains.  The  diversion  dam  for 
the  Kittitas  division  followed  the  name  of  the 
town. 

(Irani! rieir. — The  impressive  view  from  this 
site  occasioned  the  name  of  the  town. 

Granger. — This  town  was  named  for  Walter 
N.  Granger,  an  engineer  concerned  in  the  early 
development  of  the  Sunnyside  division  of  the 
project. 

Kachcss  Lake,  storage  dam  and  reservoir, 
rirer. — The  Indian  name  Kachcss  means 
"many  lish"  or  "more  fish." 

Kccchclus  Lake,  storage  dam  and  reservoir, 
river. — "Few  lish"  or  "fewer  lish"  is  the  mean- 
ing of  the  Indian  name  Keechelus. 

Kenneivick. — This  town  has  the  Indian  name 
meaning  "massy  place." 

Kiona. — The  Indian  name  of  this  town 
means   "brown  hills." 

Kittitas  division,  county,  and  town. — Kit- 
titas: is  an    Indian   name  meaning  "shoal"   or 


1 'flu'  information  here  given  lias,  for  the  must 
part,  been  taken  from  the  book  Origin  of  Wash- 
ington Geographical  Names,  by  Prof.  Edmund  S. 
Meany,  leading  authority  on  history  of  the  Pa- 
cific Northwest,  especially  the  State  of  Wash- 
ington. Professor  Meany  (deceased)  was  a  dis- 
tinguished member  of  Hie  faculty  of  the  University 
of  Washington. 


"shoal  people";  also  "white  rock"  and  "lane 
of  bread." 

Maliton. — Town  named  for  Miss  Mabe 
Baker,  daughter  of  a  Walla  Walla  pioneer. 

Naches. — Town,    river,   valley,   pass   in   the* 
Cascade     Mountains.       This     Indian     name 
means  "good  or  pure  water." 

Pomona: — The  district,  partially  developed 
by  artesian  wells,  was  named  for  the  Roman 
Goddess  of  fruit  trees. 

Prosscr. — William  F.  Prosser,  an  early 
homesteader,  was  honored  by  having  the 
town  and  power  development  on  the  Yakima 
River  named  for  him. 

Roza. — Division  of  the  Yakima  project  and 
a  station  on  the  Northern  Pacific  Railroad 
obtained  the  name  "Roza"  in  honor  of  the 
daughter  of  a  railway  official. 

Satus. — The  creek  and  division  of  the 
Wapato  project  were  given  the  Indian  name 
meaning  "rich  lands." 

Si  lah. — A  town  with  the  Indian  name  sig- 
nifying "still   water"   or  "smooth   water." 

Snoqualmie. — A  pass  in  the  Cascade  Moun- 
tains, also  the  town,  river,  and  falls  on  the 
west  side  of  the  Cascades.  Snoqualmie  is  tin 
Indian  name  meaning  "moon." 

Sunnyside. — Town,  division  of  the  project, 
diversion  dam,  canal,  and  irrigation  district, 
so  named  because  the  lands  under  the  canal 
slope  toward  the  midday  sun. 

Tit  ton. — Town,  river,  storage  dam  and  res- 
ervoir, and  division  of  the  Yakima  project — 
an  Indian  name  meaning  "little  river"  or 
"milky  water." 

Toppenf'Sh,. — Town  and  Indian  agency — an 
Indian  word  meaning  "people  of  the  trail 
coming  from  the  foot  of  the  hill";  also  "meet- 
ing of  the  trails." 

Wapa-to. — Town,  irrigation  project,  diver- 
sion dam,  and  canal — an  Indian  name  mean- 
ing "potato." 

Wenas. — A  creek  and  town  with  an  Indian 
name  meaning  "last  camping." 

White  Swan. — This  town  was  named  for  an 
Indian  chief. 

Zillali. — The  name  of  this  town  was  given 
in  honor  of  Miss  Zillah  Oakes,  daughter  of  a 
Northern   Pacific  Railroad  official. 

Moon  Lake,  Provo  River,  and 
Sanpete  Projects,  Utah 

The  names  of  many  physical  features  in 
Utah  were  given  by  Indian  tribes. 

Moon  Lake  project  and  dam. — The  dam 
was  constructed  at  the  outlet  of  a  natural 
lake  which  obtained  its  name  from  its  cres- 
cent shape. 

Provo  Rinr  anil  city. — The  river,  which 
was  formerly  Timpanogo  River,  and  the  city 
derived  the  name  from  a  hardy  trapper, 
Etienne  Provot  (pronounced  Provo).  who 
was  employed  by  the  Rocky  Mountain  Fur 
Co.  of  St.  Louis  in  1SS2,  and  is  believed  to 
have  been  the  first  American  to  penetrate  the 
inner  Rocky  Mountain  region. 

Sanpete    County    and    pvoject. — The    name 
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Sanpete  is  a  combination  of  the  name  of  the 
Indian  renegade,  Chief  San  Pitch. 

Deer  Creek  Dam. — Deer  Creek  was  named 
by  early  settlers  because  of  the  large  herds 
of  deer  which  congregated  along  ils  course 
during  winter  to  avoid  the  heavy  snows  cov- 
ering the  higher  slopes  of  adjoining  moun- 
tains. 

Duchesne  River,  town,  a/nd  county. — This 
name  came  from  that  of  a  Canadian  trapper 
who  was  known  to  have  gathered  pelts  and 
furs  in  the  rugged  Uintah  Mountain  area  be- 
tween 1830  and  1840. 

Ephraim  city  an\d  tumid. — The  town  ob- 
tained  its  name  from  a  Biblical  character, 
and  the  tunnel  carried  the  name  because  of 
its  proximity  t<>  the  city. 

Great  suit  Luke. — So-called  because  of  its 
high  degree  of  salinity  (22  percent).  The 
lake  was  discovered  and  in  all  probability 
named  by  Jim  Bridger,  the  trapper,   in  1N24. 

Jordan  River. — The  river,  extending  from 
its  outlet  to  Great  Salt  Lake,  was  named 
Jordan  because  of  the  similarity  between 
these  two  bodies  of  water  and  the  Sea  of 
Galilee  and  the  Dead  Sea.  Jordan  has  been 
translated  as  The  River  of  Cod. 

Lake  Bonneville.  —  The  prehistoric  Lake 
Bonneville  derived  its  name  from  the  ex- 
plorer Bonneville,  who  is  credited  with  hav- 
ing mapped  the  shore  lines  of  this  once  vast 
body  of  fresh  water  which  occupied  a  large 
portion  of  the  Great  Basin  hut  has  now 
diminished  into  two  major  lakes. 

Uintah. — This  name  is  derived  from  the 
"Yugwintats"  tribe  of  Indians  and  "Yugwi," 
meaning  "to  sit." 

Utah. — The  name  of  the  State  comes  from 
a  tribe  name  of  Indians  spelled  "Eutali," 
meaning  "high  up"  or  "in  the  tops  of  the 
mountains,"  also  "land  of  the  sun,"  because 
of  the  high  Wasatch  and  Uintah  Mountain 
ranges  in  the  State. 

Wasatch. — The  meaning  of  Wasatch  is 
"a  low  pass  in  a  high  range." 

Umatilla  Project,  Oregon 

McKay  Creek  and  McKay  Dam.  —  McKay 
Creek  was  named  for  Dr.  William  C.  McKay, 
who  was  horn  in  Astoria,  Oreg.,  in  1824  and 
died  in  Pendleton  in  1893.  He  settled  near 
the  mouth  of  McKay  Creek  in  1851-52.  The 
dam  followed  the  name  of  the  creek. 

Pendleton.  —  George  Hunt  Pendleton,  of 
Ohio,  who  was  Democratic  candidate  for 
President  in  1864,  was  honored  by  the  com- 
missioners of  Umatilla  County  who  named 
this  town  after  him. 

Umatilla. — The  Umatilla  River  was  spelled 
in  Lewis  and  Clark  Journals  in  1806  as 
"Yaumalolam."  Umatilla  or  "Yumatila,"  is 
from  the  village  name  "i  matilani."  meaning 
"lots  of  rocks." 

Colorado  River  Project,  Texas 

The  Colorado  River  project  takes  its  name 
from  the  river  of  the  same  name  in  Central 
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Upper,  Austin  Dam;  lower,  Marshall  Ford  Dam,    Colorado  River   Project,   Texas 


Texas,  the  word  "Colorado"'  being  of  Spanish 
derivation  meaning  blood  red  or  ruddy. 

Austin  I >am. — This  is  an  old  structure  which 
is  now  being  rehabilitated  and  lias  been  re- 
named locally  "Tom  Miller  Dam"  after  the 
present  mayor  of  Austin.  Stephen  F.  Austin, 
an  American  pioneer  and  founder  of  Texas,  in 
December  1821  established  the  first  permanent 
Anglo-American  settlement  at  the  site  of  the 
present  city  of  Austin  and  capital  of  the  State. 
His  name  has  thus  been  perpetuated,  the  dam 
naturally  taking  the  name  of  the  city. 


Buchanan  Dam. — Named  for  the  late  Hon- 
orable James  I'.  Buchanan,  Member  of  Con- 
gress from  Texas. 

Inks  Hum. — So  named  for  Roy  B.  Inks,  de 
(eased  member  of  the  board  of  directors  of  the 
Lower  Colorado  River  Authority. 

Marble  Falls  Dam. — A  small  structure  at 
the  town  of  Marble  Falls.  The  town  and  later 
the  dam  obtained  the  name  from  a  small  rap- 
ids in  the  river  and  the  presence  of  a  limestone 
formation  in  the  locality  which  was  errone- 
ously supposed  to  be  marble. 
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Clean  Ditches  Pay  Dividends 


By  L.  H.  MITCHELL,  Irrigation  Adviser 


IN  many  regions  the  loss  of  water  in  transit 
from  the  source  of  supply  to  the  farm  is 
appalling.  During  recent  dry  seasons,  on  one 
irrigation  project  with  a  water  supply  below 
normal,  two-thirds  of  the  water  released  from 
the  reservoir  was  lost  in  transit.  These 
water-conveyance  losses  are  generally  de- 
scribed as  seepage  and  evaporation.  A  more 
comprehensive  description  would  be  seep- 
age- losses  by  water  percolation,  evapora- 
tion losses  from  the  water  surface  and 
ground  surface  of  the  banks,  and  transpira- 
tion— the  water  given  off  by  the  plants 
growing  on  the  banks  of  river,  reservoir, 
canal,  or  equalizer.  Here  attention  is  espe- 
cially directed  to  transpiration  water  losses, 
which  are  often  overlooked. 

That  weeds  and  trees  along  water  courses 
may  consume  and  transpire  considerable 
amounts  of  water  is  indicated  by  recent 
studies  of  the  consumptive  use  of  water. 
Research  by  the  United  States  Bureau  of 
Agricultural  Engineering  shows  that  tules 
and  cattails  under  favorable  conditions  can 
use  about  8  acre-feet  of  water  per  acre  in  one 
growing  season.  In  experiments  conducted 
at  Davis.  Calif.,  it  was  found  that  a  single 
wild  morning  glory  plant  in  a  tank,  took 
from  the  soil  and  gave  off  by  transpiration 
4  cubic  feet  of  water  in  144  days  and  that  a 
prune  tree,  only  4  years  old,  used  by  transpi- 
ration  20  cubic   feet    of   water   in   one   season. 

Climatic  conditions,  of  course,  play  a  part 
in  the  amount  of  moisture  given  off  by  trans- 
piration. For  example,  the  amount  of  water 
used  by  transpiration  to  produce  a  ton  of 
alfalfa  is  not  the  same  in  Arizona  as  in 
Montana.  And  naturally  a  large  tree  would 
use  much  more  water  than  a  tree  a  few  feet 
high. 

Studies  nf  canal  water  losses  by  one  of  the 
State  experiment  stations  revealed  that  over 
a  10-year  period  the  average  water  conveyance 
and  delivery  losses  for  all  irrigation  canals 
in  the  State  increased  40  to  60  percent.  Dur- 
ing this  period  the  new  growths  of  trees  along 
(he  water  courses  and  the  weed  infestations 
on  the  banks  undoubtedly  increased  consider- 
ably and  it  is  safe  to  assume  transpiration 
water  losses  contributed  to  this  large  increase 
in  water  losses. 

Another  striking  example  of  water  losses 
by  transpiration  was  observed  recently  on  an 
irrigation  project.  During  the  early  period  of 
project  operation  an  irrigation  canal  about  15 
miles  long  delivered  ample  water  for  the  acre- 
age it  served.  But  from  year  to  year  the 
amount  of  water  delivered  to  the  farms  de- 
creased even  though  the  same  quantity  of 
water  was   diverted    from   the   river.     Careful 


water  measurements  showed  that  there  were 
excessive  water  losses  through  the  reaches  of 
the  canal  where  large  Cottonwood  trees  were 
glowing  on  the  ditchbanks  and  at  a  consid- 
erable distance  from  the  canal.  After  trees 
were  removed,  the  original  water  supply  was 
restored.  It  pays  to  have  careful  water  meas- 
urements made  to  locate  places  of  excessive 
water  losses  in  a  project  irrigation  system. 

Water-loving  weeds,  willows,  and  other  trees 
growing  on  the  canal  banks  and  in  the  water 
retard  the  How  of  water  and  reduce  the  carry- 
ing capacity  of  the  canal,  often  making  it 
necessary  to  use  the  free  board  capacity  of 
the  canal    and   sometimes   to   push   the  water 

over  the  w Is.     Weeds  growing  in  the  water 

consume  and  transpire  far  more  water  than 
is  lost  from  the  water  surface  by  evaporation. 
View  No.  1  shews  a  lateral  with  a  heavy 
growth  of  cattails.  Transpiration  water  losses 
in  this  lateral  are  high.  View  No.  2  shows 
the  same  lateral  after  cleaning.  Note  how 
cleaning  has  removed  all  of  the  water-wasting 
cattail. 

In  views  •".  and  4  you  see  modern  cleaning 
machines  in  operation,  removing  silt  and 
weeds.  This  equipment  leaves  the  canal  with 
a  smooth  surface  thus  reducing  the  coeffl- 
ciency  of  roughness. 

Good  management  of  an  irrigation  system 
requires  keeping  the  banks  of  reservoirs,  ca- 
nals, and  laterals  free  from  useless  plants, 
which  consume  valuable  water  and  also  may 
contribute  to  seepage  water  hisses.  Deep- 
rooted  plants  like  sweetclover,  wild  morning 
glory,  and  willows  not  only  pump  water  out 
of  the  moist  soil,  and  indirectly  from  the  canal, 
but  also  loosen  the  soil  in  the  canal  banks, 
thus  increasing  the  seepage  losses.  And  weeds 
along  the  banks  of  any  water  course  drop  their 
seeds  into  the  water  to  find  easy  transporta- 
tion to  farm  ditchbanks  and  fields. 

What  should  he  done  to  keep  transpiration 
water  losses  along  canals  to  a  minimum? 
Except  where  trees  are  needed  for  shelter  and 
windbreaks,  banks  should  be  cleared  of  wil- 
lows, cottonwoods,  weeds,  and  similar  useless 
growth  and  their  moist  areas  planted  to  shal- 
low-rooted, hardy,  weed-competing  grasses. 

Establishing  aggressive  weed-competing 
masses  on  ditchbanks  is  not  difficult  but  like 
planting  seed  in  a  field,  there  should  be  the 
proper  seedbed  and  ample  moisture.  A  seed- 
bed, comprising  a  narrow  strip  about  a  foot 
wide  just  above  the  high  watermark  of  the 
ditch,  should  be  carefully  prepared.  The  in- 
side slopes  of  ditchbanks  are  kept  moist  by 
the  side  movement  and  capillary  action  of 
water  from  the  canal.  Often,  too,  the  outside 
slopes  and  even   the  soil  some  distance  from 


the  canal  may  receive  enough  water  to  permit 
plants  to  grow.  Generally  the  grass  seed 
should  be  planted  in  early  spring  though  in 
some  localities  late  fall  seeding  will  give  the 
best  results. 

View  6  shows  a  small  lateral  with  a  goodil 
stand  of  young  brome  grass  as  it  looked  in 
the  summer  of  1039.  These  banks  in  1938  had 
such  a  heavy  growth  of  annual  and  perennial 
weeds  one  could  scarcely  see  the  water  in 
the  lateral.  The  weed  growth  was  removed 
and  a  good  seedbed  prepared.  Then  late  in 
the  fall,  when  it  was  too  cold  for  seed  to  ger- 
minate, the  banks  were  seeded  to  brome  grass. 
It  is  not  necessary  to  seed  the  banks  the  en- 
tire length  of  the  ditch.  A  good  plan,  espe- 
cially if  only  a  limited  amount  of  seed  is 
available,  is  to  plant  the  upper  ends  of  all 
ditches  on  a  project.  These  small  patches, 
with  their  roots  creeping  out  to  enlarge  the 
area  and  with  the  maturing  seed  spreading 
by  winds  and  water,  in  a  few  years  will  seed 
not  only  the  right-of-way  adjacent,  but  also 
considerable  areas  of  ditchbank  downstream. 

Such  a  self-seeded  lateral  is  shown  in  No.  7. 
From  one  side  of  this  right-of-way  to  the 
other,  except  for  the  area  where  water  is  run, 
there  is  a  solid  mat  of  brome  grass.  No  part 
of  this  right-of-way  was  ever  seeded  to  brome 
grass  by  man.  But  up  the  lateral  a  short  dis- 
tance a  farmer  had  seeded  his  ditchbanks  to 
brome  grass.  The  seed  from  these  upstream 
plants,  traveling  with  the  water,  seeded  the 
moist  area  of  this  ditchbank.  Spreading  from 
the  water's  edge  over  the  top  of  the  ditchbank, 
this  sturdy  grass  now  covers  the  entire  right- 
of-way. 

A  well-established  stand  of  brome  grass  oil 
a  ditchbank  is  not  seriously  injured  by  the 
material  placed  on  the  bank  during  cleaning 
operations.  View  No.  5  shows  a  ditchbank 
with  a  small  ridge  of  bare  soil  thrown  up  by 
a  ditch-cleaner.  If  brome  grass  will  not  take 
root  on  this  newly  placed  soil  neither  will  the 
weeds. 

Brome  grass  and  other  aggressive  grasses 
on  rights-of-way  serve  dual  purposes — control 
weeds  and  provide  valuable  supplemental  pas- 
ture. Except  on  those  projects  where  canal 
water  is  used  for  domestic  purposes,  the 
right-of-way  should  be  fenced  and  used  to 
pasture  livestock.  As  the  grasses  are  planted 
to  keep  out  weeds,  it  is  important  not  to  allow 
overgrazing.  Also,  if  the  ditchbank  material 
is  such  that  it  moves  easily  by  trampling  into 
the  canal  section,  only  sheep,  calves,  and  other 
small  livestock-  should  be  grazed  on  the  ditch- 
bank. And  like  the  care  of  any  other  pasture, 
ditchbank  pasture  should  be  mowed  at  timely 
(Continued  mi  page  186) 
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The  Museum  at  Guernsey,  Wyoming 


IN  a  region  rich  in  historical  significance  on 
the  North  Platte  River  in  southwestern 
Wyoming,  the  Bureau  of  Reclamation  com- 
pleted the  construction  of  Guernsey  Dam  in 
1927.  Impounded  behind  the  dam,  the  mil- 
lions of  gallons  of  irrigation  water  are  spread 
over  an  area  of  2,300  acres  in  the  timbered, 
gently  rolling  hills  along  the  river.  The 
formation  of  the  reservoir  created  a  natural 
park  in  an  area  remote  from  developed  recre- 
ational facilities,  and  the  residents  of  the 
adjacent  sections  of  Wyoming  and  Nebraska 
were  quick  to  appreciate  the  value  of  the  lake 
to  the  community. 

With  the  advent  of  the  Civilian  Conserva- 
tion Corps,  it  became  possible  to  develop  the 
land  along  the  lake  shore  with  the  necessary 
facilities  to  provide  a  park  for  public  use. 
A  CCC  camp  was  established  near  Guernsey 
Dam  in  1934  to  build  park  roads,  shelters, 
beach  improvements,  parking  areas,  trails, 
outdoor  fireplaces,  and  picnic  tables.  The  ac- 
tivities of  the  camp  were  supervised  by  the 
National  Park  Service  to  insure  conformity 
with  their  standards  of  construction  and  to 
have  available  for  consultation  the  experi- 
ence and  guidance  of  their  officials  skilled  in 
development  of  national  and  state  parks. 

The    prominent    part    the    Guernsey    area 


A  painting  in  one  of  the  exhibit  cases.     Early  pioneers  diverting  water  for  irrigatic 


played  in  the  early  settling  of  the 
to  a  plan  to  include,  as  part  of  the 


West  entrance  to  the  museum  at  Guernsey  Lake 
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West  led  Park,  a   museum   to  envisage  the  interests 

Guernsey  story  of  the  Guernsey  area. 

A  site  was  selected  for  the  museum  on  tl 
summit  of  a  hill  overlooking  Guernsey  Lai 
The  main  entrance  of  the  building  was  pn 
posely  laid  out  facing  west,  providing  a  fi: 
view  of  Laramie  Peak,  35  miles  distant,  to  t^ 
visitor  coming  out  of  the  museum. 

The  Museum   Building 

The  building  itself  is  one  of  the  most  bea 
tiful  small  museums  in  the  West.  It  is  biv 
of  native  sandstone  of  buff  color,  broug 
from  a  nearby  quarry.  Rocks  witli  a  natur 
weathered  surface  were  carefully  selected  ai 
laid  to  form  the  outside  surface  of  the  strr 
tore.  The  roof  is  framed  of  heavy  ban 
hewn  timbers  covered  with  2-inch  plan' 
and  split  cedar  shakes. 

On  entering  the  museum  from  the  west  e 
trance  the  visitor  enters  the  first  exhibits 
hall  which  is  45  feet  in  length  and  24  feet 
width.  The  second  hall,  at  right  angles  to  t' 
first,  is  35  feet  in  length  and  20  feet  in  widt 
The  walls  of  the  exhibition  halls  are  windo' 
less,  and  artificial  lighting  is  used  exclusive! 
.a^fo  Fourteen  exhibit  cases,  with  plate-glass  dooi 

have   been   built    into   the   walls   of   the   tv 
halls.     Each  case  has  indirect  lighting. 

In  each  ball  the  floors  are  formed  by  ns 
oral  flagstone  floors  laid  over  concrete.  Tl 
flagstones  selected  for  their  smooth  surfa 
were  brought  from  Thermopolis,  Wyo.,  ai 
were   laid   to   a    carefully   planned    irregnli 
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In  addition  to  the  exhibition  halls,  the 
building  contains  a  library  room,  a  small 
office  and  a  storeroom.  The  library  has  a 
fireplace  and  a  floor  of  oak  planking.  A 
small  basement  contains  a  hot-air  furnace 
with  blower,  air  ducts  and  registers  to  heat 
the  entire  building.  Water  is  furnished  the 
building  under  pressure. 

The  interior  of  the  building  is  stone 
throughout,  with  all  woodwork  a  Florida 
'pecky"  cypress,  providing  an  effect  rarely 
seen  in  museums  of  this  type.  The  wrought- 
iron  hardware  door  hinges,  latches,  lamps, 
chandeliers,  light  sconces,  etc.,  were  all  made 
by  hand  by  CCO  enrollees. 

The  Exhibit  Plan  and  Story 

The  exhibit  plan,  the  result  of  long  system- 
atic research,  begins  with  the  geologic  his- 
tory of  the  Guernsey  area  before  the  advent 
of  man  and  proceeds  to  the  present.  The 
cover-all  title  of  the  museum  story  is  How 
Man  Has  Attempted  To  Adapt  Himself  to  the 
National  Environment  of  the  Guernsey  Area 
From  Prehistoric  Times  to  the  Present. 

The  story,  told  in  14  exhibit  cases,  begins 
millions  of  years  ago  with  the  geology  of  the 
area,  showing  successive  changes  of  the  ter- 
rain, including  the  formation  of  mineral  de- 
posits and  the  creation  of  Guernsey  Canyon. 
Temperatures,  rainfall,  soil,  plant  and  animal 
life,  and  their  relationship  to  man  are  also 
covered.  The  first  evidences  of  prehistoric 
man  and  their  rock  quarries  are  illustrated. 

The  modern  history  of  the  Guernsey  area 
began  more  than  1IIO  years  ago  with  the  com- 
ing of  the  Teton  Dakota  Indians,  the  Chey- 
ennes  and  the  Arapahoes,  who  came  wesl  on 
horses  from  their  earlier  homes  east  of  the 
Mississippi.  Close  on  the  influx  of  the  In- 
dians came  the  first  white  men  in  1812,  a 
party  led  by  Robert  Stuart,  eastward  bound 
from  Astoria  on  the  Oregon  coast.  Stuart's 
i  party  chose  to  follow  the  North  Platte  River 
across  eastern  Wyoming  and  western  Ne- 
braska, a  route  followed  later  by  the  hundreds 
of  thousands  of  emigrants  on  their  way  west- 
ward. 

The  old  Oregon  Trail  is  not  so  far  from  the 
Guernsey  Museum.  Ruts  cut  deeply  into  chalk 
material  by  covered  wagons  remain  as  evi- 
dence of  the  early  wagon  trains.  Registei 
Cliff  is  2  miles  southeast  of  the  town  of  Guern- 
sey. On  this  cliff  the  pioneers  carved  their 
names  through  the  migration  period  from  1840 
to  1880. 

Trouble  between  the  Indians  and  white  men. 
the  establishment  of  Army  posts  in  the  West. 
and  the  working  out  of  treaties  between  the 
two  races  were  all  important  in  this  area. 
The  cattle  industry  moved  in  on  the  open 
range,  iron  and  copper  mines  were  developed, 
towns  grew  up,  the  railroads  came,  and  irri- 
gation made  agriculture  possible  in  spite  of 
deficient  rainfall. 

The  Exhibit  Arrangements 

All  of  this  history  is  told  in  carefully  pre- 
pared exhibits  arranged  in  logical  and  chron- 
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Museum  Case  No.  6.     The  North  Platte  Valley  Becomes  the  White  Man's  Road 
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ological  order  in  the  cases.  The  exhibits 
(•(insist  of  maps,  charts,  illustrations,  three 
dimensional  models  and  miniature  groups  pre- 
pared by  skilled  artists.  Specimens  and  relics 
are  included  when  they  serve  to  interpret  por- 
tions of  the  historical  background. 

The  following  list  of  main  subjects  of  the 
display  cases  indicates  the  general  outline  of 
the  museum  story  : 


1 — Geology  and  fossil  remains. 

•_' — Temperature,     rainfall,     topography, 

soil,  and  animal  life. 
3 — Evidence  of  prehistoric  man. 
4 — Indian  inhabitants  of  100  years  ago. 
5 — The  Cheyenne  man  of  action. 
6— The  North  Platte  Valley  becomes  the 

white  man's  road. 
7 — Emigrants    encamped    near    Register 

Cliff  in  the  1840's.      (Diorama.) 
S — Departure  of  the  Indians. 
!l — The  open  range  cattle  industry. 


No. 

No. 

No. 
No 
No. 

Xo. 

No. 

No. 

No. 

Nd.  Id  ('hanged  conditions  in  the  cattle  in- 
dustry. 

No.  11 — Mines,  towns,  and  railroads. 

No.  12 — The  search  for  water  in  an  arid  land. 

No.  13 — Construction  of  Guernsey  Dam  and 
Power  Plant. 

No.  14 — Benefits  of  Guernsey  Dam  including 
irrigation,  power,  and  recreation. 

Of  these  14  cases,  1(1  are  now  completed 
and  installed.  Cases  Nos.  1.  7,  13,  and  14 
have  not  yet  been  completed.  It  is  planned 
eventually  to  install  a  relief  model  of  the 
North  Platte  project  in  the  open  space  of 
one   of   the   exhibit    halls. 

The  design  and  construction  of  the  museum 


were  supervised  by  the  National  Park  Serv- 
ice. The  building  was  constructed  by  en- 
rollees  of  err  Camp  BR-9  under  the  direct 
supervision  of  Camp  Superintendent  J.  H. 
Coffman  and  Architect  Roland  G.  Pray.  John 
Ewers,  of  the  National  Park  Service  museum 
planning  staff  at  Berkeley,  Calif.,  planned  the 
museum  exhibits.  He  visited  southeastern 
Wyoming  for  field  studies  of  significant 
archaeological  and  historical  sites  near  Guern- 
sey, interviewed  early  settlers,  viewed  repre- 
smtative  collections  of  Indian  artifacts  and 
historical  relics,  and  examined  records  in  the 
project  records  in  the  Bureau  of  Reclamation 
office  at  Guernsey,  in  the  State  historical  li- 
hrary  at  Cheyenne,  and  in  the  University  of 
Wyoming  library  at  Laramie.  E.  A.  Hummel, 
associate  historian  of  the  university,  gave  val- 
uable assistance  in  the  research  studies.  The 
advice  of  Dr.  Carl  Russell  and  other  members 
of  the  National  Park  Service  museum  plan- 
ning staff  who  visited  the  museum  and  as- 
sisted  in  the  preparation  of  the  exhibits  at 
Berkeley  was  very  helpful  in  bringing  the 
museum  to  successful  completion. 

C.  P.  Gleason,  superintendent  of  power  for 
the  Bureau  of  Reclamation  at  Guernsey,  rep- 
resented the  Bureau  of  Reclamation  during 
the  development  of  the  park,  which  was  turned 
over  to  him  for  administration  in  October 
1937.  The  park  and  museum  are  located  3 
miles  north  of  United  States  Highway  No.  26, 
about  7(1  miles  west  of  Scotts  Bluff.  Nehr. 
The  tourist,  as  well  as  the  nearby  farmer  or 
dry-land  rancher,  will  find  the  museum 
worthy  of  a  visit,  and  the  picnic  groves  a 
restful  place  lo  spend  a  hot  summer's  day. 


Gov.  Culbert  O.  Olson;  Ralph  Lowry,  construction  engineer,  Shasta  Dam,  Central 
Valley   project,   California;   and    Frank   Clark,   director   of  State  division  of 

public  works 
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Clean  Ditches 

(Continued  from  itan'c  t82) 

intervals  to  prevent  the  maturing  of  any  wee  :' 

seeds. 

Weed-competing  grasses  consume  a  rels( 
tively  small  amount  of  water  compared  wifil 
weeds,  willows,  and  other  useless  growth 
and  pay  dividends  in  controlling  weeds  a  in 
providing  valuable  feed  for  livestock.  Com 
serving  water  by  preventing  transpiration 
water  losses  from  useless  plants  is  consent 
ing  an  agricultural  resource  for  present  a» 
future  use. 

Showing  of  Irrigation  Film 

THE  film  Fundamentals  of  Irrigation  was 
shown  at  three  April  meetings  of  the  rurali 
farm  center  organization  on  the  Truekee  Stonj 
age  project,  F.  M.  Spencer,  acting  constructioiii 
engineer,  being  present  on  each  occasion) 
County  Agent  H.  E.  Boerlin  furnished  the  pnw 
jection  equipment  and  handled  the  showing] 
of  the  film  at  all  meetings. 


Glenn  County  Fair,  Or/and 
Project 

A  WPA  grant  sufficient  to  complete  the  con- 
struction of  the  new  home  for  the  Clean 
County  Fair  on  the  Orland  project  was  se- 
cured during  the  month  of  April,  and  it  is 
expected  that  100  men  will  be  employed  dur- 
ing the  summer.  The  total  cost  of  the  pro-1 
gram  is  expected  to  he  in  excess  of  8 UK l. IKK), 
and  when  complete,  the  plant  will  be  one  ol 
the  host  in  the  State  of  California. 

Or/ana7  Water  Supply 

ALL  irrigation  water  diverted  for  use  on  the 
Orland  project  during  April  came  from  nat- 
ural flow  sources  and  was  more  than  sufficient 
for  all  needs.  The  run-off  at  Stony  Gorge 
Dam  for  the  season,  approximately  290,0(9 
acre-feet,  was  between  six  and  seven  times  as 
great  as  that  of  the  previous  year.  To  April 
30  of  the  present  year  188,000  acre-feet  had 
passed  over  the  spillway  at  Stony  Gorge  Data 
whereas  last  year  no  water  was  spilled. 

Orland  Farm  Operations 

MECHANIZATION  of  the  farm  on  the  (  hland 
project,  California,  continues  to  spread  and 
the  change  is  quite  noticeable.  Tractors, 
power-driven  mowing  machines,  headers, 
hinders,  combines,  and  hay-baling  outfits  are 
common  sights.  The  new  power-driven  mow- 
ing machines  seem  especially  efficient  and 
some  cut  an  8-fooi  swath.  Many  ingeniously 
contrived  conversions  of  old  trucks  and  pas- 
senger cars  to  tractors  are  to  be  seen  working 
in  the  fields  and  apparently  doing  the  work  of 
more  costly  machines. 


CONCRETING  AT  GRAND  COULEE  DAM 

begins  its  last  big  season.    Water  now  being  released  through  tunnels  in  the  dam  will  in  June  and  July 
plunge  over  the  center  top  creating  a   250-foot  waterfall.     Grandstand  seats  are  provided   for  visitors 


The  above  group  of   17   engineers  and  citizens  representing  the  water 

and  power  committee  of  the  Los  Angeles  Chamber  of  Commerce  visited 

the  Ail-American  Canal  and  Gila  projects  on  April  20,  1940 
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Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


AU-American  Canal 

Altus 

Belle  Fourche 

Boise 

I  Boulder  Canyon  l 

Buffalo  Rapids 

Buford-Trenton 

Carlsbad 

A  Central  Valley 

Shasta  Dam 

Friant  division ... 

Delta  division ... 

*  Colorado-Big  Thompson... 

Colorado  River 

Columbia  Baain 

Deschutes . 

Gila 

Grand  Valley 

Humboldt 

Kendrick 

I   Klamath 

Milk  River 

Minidoka 

Minidoka  Power  Plant 

Mirage  Flats. 

j  Moon  Lake 

North  Platte 

Ogden  River 

Orland , 

|   Owyhee , 

|   Parker  Dam  Power _ , 

Pine  River , 

Rapid  Valley , 

Provo  River. ..... 

Rio  Grande 

Elephant  Butte  Power  Plant,. 

Riverton  .. 

Shoshone . 

Heart  Mountain  division. 

Sun  River 

Truckee  River  Storage . 

Tucumcari 

Umatilla  (McKay  Dam) 

Uncompahgre:   Repairs  to  canals. 

Upper  Snake  River  Storage  3 

Vale. 

Yakima 

Roza  division 

Yuma 


Yuma,  Ariz 

Altus.  Okla._ _. 

Newell,  S.  Dak 

Boise.  Idaho 

Boulder  City,  Nev 

Glendive,  Mont 

Williston,  N.  Dak 

Carlsbad,  N.  Mex_. 

Sacramento.  Calif.. 

Redding.  Calif 

Friant.  Calif... 

Antioch,  Calif 

Estes  Park.  Colo 

Austin,  Tex 

Coulee  Dam,  Wash ...... 

Bend,  Oreg 

Yuma,  Ariz 

Grand  Junction,  Colo 

Reno,  Nev 

Casper.  Wyo 

Klamath  Falls.  Oreg 

Malta,  Mont 

Rupert,  Idaho 

Rupert,  Idaho.. 

Henningford.  Nebr 

Provo.  Utah 

Guernsey,  Wyo . 

Provo,  Utah 

Orland,  Calif 

Boise.  Idaho 

Parker  Dam,  Calif 

Vallecito.  Colo 

Rapid  City.  S.  D 

Provo.  Utah 

El  Paso.  Tex 

Elephant  Butte,  N.  Mex. 

Riverton.  Wyo . 

Powell,  Wyo 

«  ody,  Wyo 

Fairfield,  Mont 

Reno,  Nev . 

Tucumcari.  N.  Mex 

Pendleton,  Oreg 

Montrose,  Colo 

Ashton.  Idaho 

Vale,  Oreg 

Yakima,  Wash 

Yakima,  Wash 

Yuma,  Ariz 


Official  in  clirirge 


Name 


Title 


Cons  tract  ion  engineer 

*  'onstruction    engineer 

■superintendent 

Construction  engineer 

Director  of  power . 

Construction  engineer 

Resident  engineer 

Superintendent 

Supervising  engineer . 

<  Construction  engineer 

Construction  engineer ... 

Construction  engineer 

Supervising  engineer 

<  'on^truetion  engineer 

Supervising  engineer 

<  Ions!  ruction  engineer 

<  'onst  ruction  engineer 

Superintendent.. 

'  'obstruction  engineer  • 

1  -onst ruction  engineer  2 

Superintendent 

Superintendent 


Leo  J.  Foster 

Russell  S.  Lieurance 

F.  C.  Youngblutt 

R.  J.  Newell 

Irving  C.  Harris. 

Paul  A.  Jones. 

Parley  R.  Neeley 

L.  E.  Foster 

W.  R.  Young 

Ralph  Lowry.. 

R.  B.  Williams. 

Oscar  G .  Boden 

Porter  J.  Prepton 

Ernest  A.  Moritz . 

F.  A.  Banks 

D.  S.  Stuver. 

Leo  J.  Foster 

W.  J.  Chiesman 

Floyd  M.  Spencer 

Irvin  J.  Matthews 

B.  E.  Hayden 

H.  H. Johnson 

Stanley  R.   Marean 

Samuel  A.  McWilliams. 

Denton    J.  Paul _. 

E    <>    Larson 

C.  F.  Gleason.. 

E.  O.  Larson , 

I).  L.  Carmody 

R.  J.  Newell 

E.  C.  Koppen 

Charles  A.  Burns 

Horace  V.  Hubbell 

E.  <>.  Larson 

L.  H.  Fiock 

CO     Male 

H.  D    I  lomstock 

L.  J.  Win. lie. 

Walter  F.  Kemp 

A.  W.  Walker 

F'loyd  M.  Spencer. 

Harold  W.  Mutch 

C.  L.  Tice 

HermanR    Elliott 

I.  Donald  Jerman 

C.  C.  Ketchum.... 

J.  S.  Moore Superintendent. 

Charles  E.  Crownover — .     Construction  enginee: 
C.  B.  Elliott I    Superintendent 


liesident  engineer 

Construction  engineer 

Construction  engineer 

Superintendent  of  power.. 

Construction  engineer 

Superintendent 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Acting  Resident  engineer  . 

Superintendent 

Superintendent  2 

Construction  engineer 

Superintendent 

Construction  engineer  -' 

Engineer _ 

Heservoir  superintendent. 
Construction  engineer  2... 

Construction  engineer  2 

Superintendent 


J.  C.  Thrailkil! 

Edgar  A.  Peek 

J.  P.  Siebeneicher 

Robert  B.  Smith 

Gail  H.  Baird 

Edwin  M.  Bean 

Robert  L.  Newman.. 

E.  W.  Shepard 

E.  R.  Mills 


C.  M.  Voyen 

William  F.  Sha 

C.  B.  Funk 

Noble  O.  Anderson. 

J.  C.  Thrailkill 

Emil  T.  Ficenec 


George  W.  Lyle. 
W.  1.  Tingley... 
E.  E.  Chabot... 
G.  C.  Patterson. 


Francis  J.  Farrell 

A.  T    Stimpfig 

Francis  J.  Farrell 

W.  D.  Funk 

Robert  B.  Smith 

George  B.  Snow 

Frank  E.  Gawn . 

Jos.  P.  Siebeneicher. 

Francis  J.  Farrell 

H.  H.  Berrvhill 

H.  H.  Berryhill 

C.  B.  Wentzel 

L.  J.  Windle  2 

L.  J.  Windle  2 


Charles  L.  Han 


Ewalt  P.  Anderson... 
Emmanuel  V.  Hilliua. 


Conrad  J.  Ralston... 

Alex  S.  Harker 

Jacob  T.  Davenport- 


District  counsel 


Na 


Coffey 

S.  Devries 

.  Burke 

Stoutemyer 

Coffey 

Burke 

Burke 

S.  Devries _ 

Coffey 

Coffey , 

Coffey 

Coffey. 

Alexander. 

S.  Devries 

Stoutemyer 

Stoutemyer 

Coffey 

Alexander 

Alexander. 

Burke 

Stoutemyer . 

Burke 

Stoutemyer 

Stoutemyer 

Burke 

Alexander. 

Burke 

Alexander 

Coffey 

Stoutemyer 

Coffey 

Alexander ... 

Burke ......... 

Alexander 

S.  Devries 

S.  Devries 

Burke 

Burke 

Burke 

Burke 

Alexander. . 

S.  Devries . 

Stoutemyer 

Alexander 

Stoutemyer 

Stoutemyer 

Stoutemyer 

Stoutemyer 

Coffey 


Address 


Los  Angeles,  Calif. 
El  Paso,  Tex. 
Billings,  Mont. 
Portland,  Oreg. 
Los  Angeles,  Calif. 
Billings,  Mont. 
Billings,  Mont. 
El  Paso,  Tex. 
Los  Angeles.  Calif. 
Los  Angeles.  Calif. 
Los  Angeles,  Calif. 
Los  Angeles.  Calif 
Salt  Lake  City.  Utah. 
El  Paso.  Tex. 
Portland.  <  »reg. 
Portland.  Oreg. 
Los  Angeles.  Calif. 
Salt  Lake  City,  Utah. 
Salt  Lake  City,  Utah 
Billings.  Mont. 
Portland.  <>reg. 
Billings,  Mont. 
Portland.  Oreg. 
Portland.  Oreg. 
Billings.  Mont. 
Salt  Lake  City,  Utah. 
Billings.  Mont. 
Salt  Lake  City.  Utah. 
Los  Angeles.  Calif. 
Portland.  Oreg. 
Los  Angeles,  Calif. 
Salt  Lake  City,  Utah. 
Billings,  Mont. 
Salt  Lake  City.  Utah. 
El  Paso,  Tex. 
EI  Paso.  Tex. 
Billings,  Mont- 
Billings,  Mont. 
Billings.  Mont. 
Billings.  Mont. 
Salt  Lake  City,  Utah. 
El  Paso.  Tex. 
Portland,  Oreg. 
Salt  Lake  City,  Utah. 
Portland.  Ore*. 
Portland,  Oreg 
Portland,  Oreg. 
Portland.  Oreg. 
Los  Angeles,  Calif. 


I  Boulder  Dam  and  Power  Plant. 


'•  Island  Park  ami  Grassy  Lake  Da 


Projects  or  divisions  oj  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Baker  (Thief  Valley  division)  l 

Bitter  Root  * 

Boise  l... . 

Boise  l 

Burnt  River...... 

Frenchtown 

Fruitgrowers  Dam 

Grand  Valley,  Orchard  Mesa  3 

Humboldt _ 

Huntley  * 

Hyrurn3 

Klamath.  Langell  Valley  1 

Klamath.  Horsefly  I 

Lower  Yellowstone  * 

Milk  River:   Chinook  division  * 

Minidoka:   Gravity  I 

Pumping 

Gooding  I „ 

Newlands  3 

North   Platte:   Interstate  division  * 

Fort  Laramie  division  * 

Fort  Laramie  division  • 

Northport  division  * 

Ogden  River . .    _ 

Okanogan  '_ 

Salt  Lake  Basin  (Echo  Res.)  * 

Salt  River  2 

Sanpete: 

Ephraim  division 

Spring  City  division.  _. 

Shoshone:  Garland  division  4 

Frannie  division  *.. 

Stanfield 

Strawberry  Valley 

Sun  River:  Fort  Shaw  division  «... 
Greenfields  division  * 

Umatilla.   East  division  ' 

West  division  l . 

Uncompahgre  3 

Upper  Snake  River  Storage 

Weber  River _ 

Yakima.  Kittitas  division  l 


Organization 


Lower  Powder   River  irrigation  district 

Bitter  Root  irrigation  district 

Board  of  Control . . 

Black  Canyon  irrigation  district 

Burnt  River  irrigation  district 

Frenchtown  irrigation  district 

Orchard  City  Irrigation  Co. _ 

Orchard  Mesa  irrigation  district 

Pershing  County  water  conservation  district 

Huntley  irrigation  district 

South  Cache  W.  U.  A , 

Langell  Valley  irrigation  district 

Horsefly  irrigation  district 

Board  of  Control 

Alfalfa  Valley  irrigation  district.. 

Fort  Belknap  irrigation  district 

Zurich  irrigation  district 

Harlem  irrigation  district 

Paradise  Valley  irrigation  district 

Minidoka  irrigation  district 

Burley  irrigation  district 

Amer.  Falls  Reserv.  Dist.  No.  2 

Truckee-Carson  irrigation  district 

Pathfinder  irrigation  district 

Gering-Fort    Laramie  irrigation   district 

Go3hen  irrigation  district 

North  port  irrigation  district.  . 

Ogden  River  W.  U.  A. 

Okanogan  irrigation  district . 

Weber  River  Water  Users'  Assn 

Salt  River  Valley  W.  U.  A 

Ephraim  Irrigation  Co 

Horseshoe  Irrigation  Co 

Shoshone  irrigation  district 

Deaver  irrigation  district 

Stanfield  irrigation  district 

Strawberry  Water  Users'  Assn 

F'ort  Shaw  irrigation  district 

Greenfields  irrigation  district 

Hermiston  irrigation  district 

West  Extension  irrigation  district.. 

Uncompahgre  Valley  W.  U.  A . 

Fremont-Madison  irrigation  district 

Weber  River  W.  U.  A 

Kittitas  reclamation  district 


Baker.  Oreg 

Hamilton,  Mont 

Boise.  Idaho 

Notus,  Idaho _ 

Huntington.  Oreg 

Frenchtown,  Mont... 

Austin.  Colo 

Grand  Junction.  Colo 

Lovelock,  Nev ... 

Ballantine,  Mont 

Wellsville.  Utah 

Bonanza,  Oreg 

Bonanza.  Oreg 

Sidney.  Mont 

Chinook.  Mont 

Chinook,  Mont 

Harlem,  Mont 

Harlem,  Mont 

Zurich,  Mont 

Rupert,  Idaho 

Burley.  Idaho 

<  looding.  Idaho 

Fallon.  Nev 

Mitchell.  Nebr 

Gering.  Nebr 

Torrington.  Wyo 

Northport.  Nebr..... 

Ogden.  Utah 

Okanogan.  Wash 

Ogden.  Utah 

Phoenix.  Ariz 

Ephraim.  Utah 

Spring  City.  Utah 

Powell,  Wyo . 

Deaver.  Wyo... 

Stanfield.  Oreg 

Payson.  Utah 

Fort  Shaw.  Mont 

Fairfield.  Mont 

Hermiston,  Oreg 

Irrigon,  Oreg . — 

Montrose,  Colo 

Ashton,  Idaho.. 

Ogden.  Utah 

Ellensburg.  Wash 


Operating  official 


Nan 


A.  J.  Ritter 

G.  R.  Walsh 

Wm.  H.  Tuller 

W.  H.  Jordan 

Edward  Sullivan.. 
Edward  Donlan... 
S.  F.  Newman.  .  .  . 

C.  W.  Tharp 

Roy  F.  Meffley... 
E.  E.  Lewis 

B.  L.  Mendenhall. 
Chas  A.  Kevell... 
Henry  Schmor.  Jr. 

Axel  Persson 

A.  L.  Benton 

H.  B    Bonefright.. 

C.  A.  Watkins 

Thos.  M.  Everett.. 

R.  E.  Musgrove 

Frank  A.  Ballard.. 
Hugh  L.  Crawford. 

S.  T.  Baer 

W.  H.  Wallace 

T.  W.  Parry 

W.  O.  Fleenor 

Floyd  M.  Roush__. 

Mark  Iddings 

David  A.  Scott 

Nelson  D.  Thorp.. 

D.  D.  Harris 

H.  J.  Lawson 

Jos.  H.  Thomson.. 

Vivian  Larson 

Paul  Nelson 

Floyd  Lucas 

Leo  F.  Clark 

S.  W.  Grotegut 

C.  L.  Bailey 

A.  W.  Walker 

E.  D.  Martin 

A.  C.  Houghton 

Jesse  R.  Thompson 
H.  G.  Fuller 

D.  D.  Harris 

G.  G.  Hughes 


Title 


Name 


President .. 

Manager 

Project  manager. 

Superintendent 

President 

President 

Superintendent... 
Superintendent... 
Superintendent.  _. 

Manager 

Superintendent. .. 

Manager 

President 

Manager 

President 

President 

President 

President.. 

President 

Manager 

Manager.  .. 

Manager 

Manager.  . 

Manager 

Superintendent 

Superintendent 

Manager. 

Superintendent 

Manager 

Manager. 

Superintendent — 


President 

President 

Acting  irri.  supt. 

Manager 

Superintendent.  . 

President. 

Manager.  . 

Manager. 

Manager. 

Manager. 

Manager 

dent. 


F.  A.  Phillips 

Elsie  H.  Wagner 

L.  P.  Jensen 

L.  M    Watson 

Harold  H.  Hursh 

Ralph  P.  Schaffer.... 

V.   W     Lanning 

C.  J.  McCormich 

C.  II.  Jones.. _. 

H.  S.  Elliott 

Harry  C.  Parker 

Chas.  A.  Revell 

Dorothy  Eyers 

Axel  Persson 

R.  H.  Ciarkson 

L.  V.  Bogy 

II.  M.  Montgomery.. 

Geo.  H.  Tout 

J.  F.  Sharpies 

O.  W.  Paul 

Frank  O.  Redfield... 

Ida  M.  Johnson 

H.  W.  Emery 

Flora  K.  Schroeder.. 

C.  G.  Klingman 

Mary  E.  Harrach 

Mabel  J,  Thompson. 

Wm.  P.  Stephens 

Nelson  D.  Thorp 

D.  D.  Harris 

F.  C.  Henshaw 


Address 


John  K.  Olsen 

James  W.  Blain. 
Harry  Barrows.. 
R.  J.  Schwendim: 

F.  A.  Baker 

E.  G.  Breeze 

C.  L.  Bailey 

II.  P.  Wangen... 
Enos  D.  Martin. 
A.  C.  Houghton. 
H.  D.  Galloway. 
John  T.  White.. 


Maoager.  . i    D.  D.  Harris. 

Acting  manager I    G.  L.  Sterling. 


Keating 

Hamilton. 

Boise. 

Caldwell. 

Huntington. 

Huson. 

Austin. 

Grand  Jctu. 

Lovelock 

Ballantine 

Logan. 

Bonanza. 

Bonanza. 

Sidney. 

Chinook. 

Chinook. 

Chinook. 

Harlem. 

Zurich. 

Rupert. 

Burlov. 

Gooding. 

Fallon. 

Mitchell. 

Gering. 

Torrington. 

Bridgeport. 

Ogden. 

Okanogan. 

Lay  ton. 

Phoenix. 

Ephraim. 

Spring  City 

Powell. 

Deaver. 

StanEeld. 

Paysou. 

Fort  Shaw. 

Fairfield. 

Hermistoo. 

Irrigon. 

Montrose. 

St.  Anthony. 

Ogden. 

Ellensburg. 


IB.  E.  Stoutemyer,  district  counsel.  Portland.  Oree. 
It.  J.  Coffey,  district  counsel.  Los  Angeles.  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  Lake  City.  Utah, 
*  W.  J.  Burks,  district  counsel.  Billings.  Mont. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  th«  Budget. 


Sallie  A.  B  Coe.  Editor. 
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Raymond  F.  Walter 


1873-1940 


Raymond  F.  Walter,  engineer  in  the  service  of  the  Bureau  of  Reclama- 
tion for  37  years  and  its  chief  engineer  tor  the  past  15  years,  died  of 
.i  heart  attack  in  Fresno,  Calif.,  June  30,  at  the  age  of  66  years. 

Mr.  Walter  had  been  in  ill  health  for  some  time,  and  late  this  spring 
was  compelled  to  take  brief  absences  from  his  office  at  Denver,  Colo. 
He  spent  the  month  of  May  in  California  hoping  a  complete  rest  would 
bring  relief.  Feeling  better  he  visited  the  construction  work  in  progress 
at  Friant  Dam  on  June  29,  and  while  there  he  became  suddenly  ill  and 
died  m  a  Fresno  hospital  on  June  30. 

John  C.  Page,  commissioner,  Bureau  of  Reclamation,  in  notifying 
Secretary  of  the  Interior  Harold  L.  Ickes,  of  the  chief  engineer's  death, 
said: 

"With  deep  regret  I  must  tell  you  that  the  Bureau  of  Reclamation  has 
lost  its  most  valued  employee,  Chief  Engineer  Raymond  F.  Walter. 
His  death  leaves  a  gap  which  can  never  quite  be  filled.  Mr.  Walter  \\  as 
the  country's  recognized  authority  on  heavy  construction.  The  Bureau 
will  miss  him  sorely.  He  was  respected  and  loved  by  all  of  us  who  had 
worked  with  and  for  him  these  many  years." 

Secretar)  Ickes  then  made  the  following  statement: 

"The  death  of  Chief  Engineer  Walter  alter  a  lifetime  of  service  to 
the  Bureau  of  Reclamation  and  the  Depattment  of  the  Interior  is  a 
severe  blow.  For  15  years  Mr.  Walter  had  been  in  active  charge  of 
what  is  generally  recognized  as  the  greatest  engineering  office  in  the 
world — the  Denver  engineering  headquarters  of  the  Bureau  of  Reclama- 
tion. His  services  were  outstanding.  His  unfailing  loyalty  to  his 
organization,  to  his  Bureau  and  his  Department,  and  to  the  United 
States  Government,  has  provided  an  example  for  the  thousands  of 
vounger  men  working  under  him.  His  unexpected  death  is  a  shock  to 
the  whole  Department." 

Mr.  Walter  was  born  in  Chicago,  111.,  October  31,  1873.  His  father 
was  a  printer  and  publisher  who  moved  the  family  to  Colorado  by 
covered  wagon  during  the  gold  rush  of  the  late  seventies  when  Mr. 
Walter  was  5  years  old. 

Mr.  Walter  attended  public  grammar  and  high  schools  of  Fort  Collins, 
Colo.,  and  received  the  degree  of  bachelor  of  science  in  civil  engineer- 
ing from  the  Colorado  Agricultural  College  in  June  1893.  After  gradua- 
tion he  obtained  a  job  with  E.  E.  Baker,  a  pioneer  civil  engineer  at 
Greeley,  Colo.,  with  the  understanding  that  the  emplovment  would  last 
30  days.  He  remained  with  the  Baker  firm  nearly  10  years,  rising  to 
junior  partner.  The  Baker  firm  had  an  extensive  engineering  practice 
in  Colorado,  Wyoming,  and  New  Mexico  during  the  late  nineties.  The 
depletion  of  stream  flow  in  snow-fed  rivers  heading  in  the  Rockv 
Mountains  was  already  beginning  to  cause  diastrous  water  shortages, 
and  many  canal  operators  were  turning  to  the  storage  of  water  as  a 
solution. 

Mr.  Walter  was  engineer  and  superintendent  in  charge  of  construction 
of  the  Terry  Lake  Reservoir,  Colorado,  one  of  the  first  two  attempts  to 
store  water  in  inland  basins  for  later  irrigation.     The  other  reservoir 


had  been  started  earlier  by  Mr.  Baker  and  was  under  construction  at  the 
same  time. 

While  Mr.  Walter  was  acquiring  knowledge  of  canal  and  reservoir 
construction  in  private  practice,  he  was  accumulating  other  valuable 
experience.  He  was  twice  elected  county  surveyor  of  -Weld  County, 
and  twice  city  engineer  of  Greeley.  He.  also  designed  and  built  much  of 
the  original  sewer  svstems  for  Greeley  and  Eaton,  Colo.  He  made  the 
survey  for  the  Greeley  mountain  water  system,  and  was  deputy  State 
Engineer  of  Colorado  in  charge  of  measurement  of  streams  and  canals. 

On  June  17,  1932  the  Bureau  of  Reclamation  was  established  by  Con- 
gress. Less  than  a  vear  afterwards,  on  May  20,  1903,  Mr.  Walter 
entered  the  service  of  the  new  organization  as  an  engineer,  at  a  yearly 
salarv  of  $1,800  and  was  detailed  to  irrigation  surveys  and  investiga- 
tions in  South  Dakota.  His  experience,  ability,  and  good  work  brought 
him  successive  promotions.  He  was  appointed  engineer  in  charge  of 
the  Belle  Fourche  project  in  1904,  supervising  engineer  for  the  Central 
Division,  comprising  Colorado,  Kansas,  Oklahoma,  South  Dakota, 
Nebraska,  and  Wyoming,  in  1909:  assistant  chief  of  construction,  in 
1916;  assistant  chief  engineer,  in  1920;  and  finally,  on  May  1,  1925,  chief 
engineer  for  the  Bureau,  with  field  headquarters  at  Denvet,  Colo. 

Mr.  Walter  supervised  the  construction  of  many  important  Federal 
irrigation  structures  during  his  long  career  with  the  Bureau.  In  addition 
to  the  Belle  Fourche  project  and  dam  in  South  Dakota  he  supervised  the 
construction  of  the  Grand  Valley  project,  Colorado,  and  the  diversion 
dam,  canal,  and  tunnels;  the  completion  of  the  Gunnison  tunnel  and  the 
Uncompahgre  project,  Colorado,  and  the  North  Platte  project,  Wyom- 
ing, and  its  Pathfinder  Dam  and  Minatare  Reservoir. 

Twice  under  Mr.  Walter's  supervision  as  chief  engineer  the  Bureau 
erected  the  highest  dam  of  its  type  in  the  country — the  Owyhee  Dam 
(417  feet)  on  the  Owyhee  project,  Oregon-Idaho,  and  Boulder  Dam 
(726  feet),  Arizona-Nevada.  Owyhee  was  completed  in  1932,  Boulder 
in  1935. 

The  construction  of  Grand  Coulee  Dam  in  Washington  and  Shasta 
Dam  in  California,  largesr  and  second  largest  concrete  dams  in  the  world, 
was  begun  under  Mr.  Walter's  guidance.  Grand  Coulee  is  the  main 
feature  of  the  Columbia  Basin  project,  which  will  eventually  open 
1,200,000  acres  of  land  to  irrigation.  Shasta  is  the  major  dam  on  the 
great  Central  Valley  project. 

Great  progress  in  the  benefits  brought  by  Reclamation  appears  during 
the  period  1925-40,  while  Mr.  Walter  was  chief  engineer.  In  15  years 
the  combined  water  storage  capacity  of  reservoirs  built  by  the  Bureau 
more  than  quadrupled,  from  10,325,053  acre-feet  to  47,121,170. 

Commissioner  Page  attended  the  funeral  held  July  3.  Burial  was  in 
the  Fairmont  Cemetery,  Denver,  Colo. 

Sinclair  O.  Harper,  who  has  been  assistant  chief  engineer  of  the 
Bureau  of  Reclamation,  has  been  designated  acting  chief  engineer. 

Surviving  Mr.  Walter  are  his  widow,  Mrs.  Lillian  Leone  Phillips 
Walter,  a  daughter,  and  a  son. 
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Reclamation  Engineering  Number 

Reclamation — A  Builder  of  the  Nation 

Our  people  as  a  whole  will  profit   (from  Reclamation),  for  successful  homemakiug  is  but  another  name  for 
upbuilding  of  the  Nation. — Excerpt  from  President  Theodore  Roosevelt's  message  to  Congress,  December  1901. 


HE  engineering  work  of  the  Bureau  of 
?elamation  has  brought  water,  power,  and 
;ht  to  western  areas  with  a  population  of 
/%  million. 

One  million  farmers  and  townspeople  gain 
eir  livelihood  from  federally  irrigated  land, 
aotlier  three  and  a  half  million  get  more  than 
ilf  their  power  and  light  needs  from  low-cost 
fdroelectric  developments  as  a  byproduct. 
Completion  of  the  Bureau  of  Reclamation's 
irrent  construction  program  will  double  the 
unber  of  people  benefited — serving  areas 
lth  a  population  exceeding  9,000,000. 
This  is  engineering  achievement,  the  result 
38  years  of  work  under  the  Reclamation 
w  of  June  17,  1902,  which  was  sponsored 
f  President  Theodore  Roosevelt  to  bring 
lout  a  permanent,  beneficial  development  of 
ie  West. 

The  Reclamation  law  of  1902  was  evolu- 
onary.  Previously,  although  the  Federal 
overnment's  homestead  and  other  laws  had 
icouraged  western  settlement  and  the  devel- 
pment  of  the  country  as  a  whole,  little  aid 
ad  been  given  the  settler  in  combating  na- 
lre's  obstacles,  in  attaining  a  reasonable 
beurity.  The  settler's  struggle  in  the  700 
lillion  acres  of  arid  and  mountainous  land 
prawling  west  of  the  100th  meridian  was  too 
ften  a  losing  one.  The  ruins  of  abandoned 
arms  and  ghost  towns  throughout  the  West 
re  eloquent  of  that  fact. 
Water  was  essential  in  western  agriculture. 
Ixcept  for  comparatively  small  areas  along 
lie  northern  Pacific  coast  and  among  the 
lountain  peaks,  the  annual  rainfall  averaged 
rom  3  to  20  inches.  Water  must  be  bad, 
.  plants  and  man  were  to  live,  it  was 
cknowledged.  Irrigation  was  the  only 
olution. 

Federal  sponsorship  of  irrigation  aceord- 
igly  was  urged  for  many  years  before  the 
nactinent  of  the   Reclamation  law   of   1902. 


The  Western  States  were  young,  sparsely 
populated,  with  severely  limited  taxable  re- 
sources. Private  initiative  and  cooperative 
effort  bad  provided  for  the  irrigation  of 
9,000,000  acres.  The  value  and  permanency  of 
the  contribution  irrigation  could  make  to 
western  development  bad  been  demonstrated. 
Further  irrigation  development,  without 
participation  by  the  Federal  Government, 
seemed  remote,  because  of  increasingly  diffi- 
cult engineering  and  financial  problems  which 
were  being  encountered  as  the  simple  water 
diversions  were  exhausted.  The  problem  of 
extension  of  irrigation  began  to  attract  na- 
tional attention  and  interest. 


Reclamation  Engineering 

THE  Denver  office  this  month  is  playing 
host  to  the  American  Society  of  Civil  En- 
gineers, and  therefore  this  issue  is  devoted 
to  Reclamation  Engineering. 


In  the  Reclamation  Law  of  1902,  the  Con- 
gress definitely  established  the  principle  that 
development  of  the  West  is  a  national  con- 
sideration. The  conservation  of  the  limited 
water  resources  of  the  arid  West,  to  provide 
boinemaking  opportunities  for  large  numbers 
of  Americans,  was  made  a  national  objective. 

In  its  financial  aspects,  the  Reclamation 
program  differs  from  other  programs  for  in- 
ternal improvement  under  Federal  auspices. 
In  the  original  plan,  proceeds  from  the  sale  of 
public  lands  were  to  be  invested  in  irrigation 
works  in  the  Western  States.  These  funds 
were  not  to  be  expended  as  gifts  but  were  to 
be  repaid  by  water  users  into  the  reclamation 
revolving  fund,  from  which  appropriation  for 


additional  construction  could  be  made.  The 
sources  of  revenues  to  this  fund  necessarily 
have  been  increased,  but  the  repayment  prin- 
ciple has  remained  unchanged. 

In  its  operation,  the  Federal  Reclamation 
program  since  1902  has  embraced  construction 
of  projects  for  irrigation  of  desert  lands  and 
construction  of  water-storage  works  for  the 
provision  of  supplemental  water  supplies  for 
irrigated  areas,  originally  privately  developed, 
but  which  were  rendered  insecure  and  unpro- 
ductive by  water  shortages.  Although  new 
lands  irrigated  by  Federal  projects  in  38  years 
represent  only  1  percent  of  the  total  cropped 
area  of  the  United  States,  they  contribute 
materially  to  the  welfare  of  a  large  section 
of  the  population. 

Since  Reclamation  seeks,  as  a  conservation 
activity,  prudent  economical  utilization  of  the 
water  resources  of  tbe  West,  the  develop- 
ment of  hydroelectric  power  in  connection 
with  and  incidental  to  irrigation  works  has 
been  recognized  as  a  means  of  spreading 
more  widely  the  benefits  of  this  public  pro- 
gram. 

On  the  52,500  irrigated  farms  created  by 
the  program  and  in  the  258  cities  and  towns 
dependent  on  them  live  904,000  persons.  Ex- 
penditures made  in  construction  of  the 
projects  have  been  widely  distributed.  The 
purchasing  power  of  the  developed  project 
areas  fulfills  the  prediction  that  reclamation 
of  the  arid  lands  would  broaden  the  market 
for  the  manufactured  goods  of  the  indus- 
trial centers  to  the  eastward. 

All  these  benefits  from  Reclamation — the 
diversified  complementary  crop  production, 
the  creation  of  homes  and  livelihoods,  the 
large  and  growing  market  for  eastern  and 
other  industrial  centers,  the  generation  of 
low-cost  electric  energy,  as  well  as  the  crea- 
tion of  recreational  and  wildlife  areas — all 
make  Reclamation  a  builder  of  the  Nation. 
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Precomtruction  — Project  Planning 


PROJECT-planning  and  project-investigation 
activities  of  the  Bureau  of  Reclamation  are 
carried  on  under  the  basic  authority  of  the 
Reclamation  Acl  of  June  17,  1902,  which  reads 


in  part  as  follows  (regarding  the  Reclamation 
fund  thereby  created I  : 

"to  be  used  in   the  examination  and   surveys 
and  the  construction  and  maintenance  of  irri- 


EXPLANATION 


ROjECT    INVESTIGATIONS 


NOTE       INVESTIGATIONS    ON    COMPLETED 

PROJECTS    OR  ON   THOSE  UNOER  CONSTRUCTION 
NOT    INDICATED 


UNITED     STATES 

DEPARTMENT    OF    THE     INTERIOR 

BUREAU     OF    RECLAMATION 

NVESTIGATIONS    IN    PROGRESS 

AS    OF   JUNE   I,  1940 


nation  works  for  the  storage,  diversion,  and 
development  of  water  for  the  arid  and  semi 
arid  lands." 

The  Reclamation  Project  Act  of  1939  read; 
in  part  as  follows : 

"No  expenditures  for  the  construction  0:1 
any  new  project,  new  division  of  a  project! 
or  new  supplemental  works  on  a  project  shalij 
In'  made,  nor  shall  estimates  he  submitted 
therefor,  by  the  Secretary  until  after  he  haw 
made  an  investigation  thereof  and  lias  subil 
mitted  to  the  President  and  to  the  Congress- 
his  report  and  findings  on — 

"(1)  the  engineering  feasibility  of  the  pro 
posed  construction  ; 

"(2)  the  estimated  cost  of  the  proposes 
construction ; 

"13)  the  part  of  the  estimated  cost  whicl 
can  properly  be  allocated  to  irrigatioi 
and  probably  lie  repaid  by  the  watei- 
users ; 

"(4)  the  part  of  the  estimated  cost  whicl 
can  properly  be  allocated  to  power 
and  probably  be  returned  to  the 
United  States  in  new  power  revenues- 

"(5)  the  part  of  the  estimated  cost  whicl 
can  properly  be  allocated  to  municipa: 
water  supply  or  other  miscellaneous! 
purposes  and  probably  be  returned  tct 
the  United  States." 

Thus  the  engineering  and  economic  feasi 
bility  of  a  project  must  be  determined  anci 
reported  upon  prior  to  the  submission  to  tht 
Bureau  of  the  Budget  of  estimates  for  apprl 
priation  of  funds  for  construction.  By  th«i 
provisions  of  that  act,  a  project  is  authorized 
upon  a  finding  by  the  Secretary  of  the  Interioi 
that  the  probable  returns  to  the  United  States 
within  the  repayment  period  of  40  years  equa 
the  construction  cost,  less  any  proper  alloca 
tion  for  flood  control.  Repayment,  witf 
interest  at  not  less  than  .",  percent  of  the  costii 
allocated  to  power,  is  required;  and  the  cost? 
with  interest  not  exceeding  3%  percent,  oJ 
water  supplies  for  municipal  purposes  must 
be  repaid. 

Appropriation  of  funds  by  the  Congress 
must  precede  construction  of  a  financial^ 
feasible  project.  If  the  Secretary  of  the  Im 
terior  finds  a  project  financially  infeasible  or 
the  basis  of  the  1939  Reclamation  Act.  appro 
priation  for  construction  must  be  preceded  bj 
specific  authorization  by  the  Congress. 

Project  planning  by  the  Bureau  of  Reclama- 
tion revolves  around  irrigation.  Its  object  is 
to  plan  for  the  utilization  of  available  water 
resources  in  irrigation  and  for  related  pur- 
poses. The  most  desirable  lands  for  irrigatioi 
must  be  selected,  and  consideration  must  be 
given  to  domestic  and  industrial  water  suppli 
requirements,   flood-control  regulation,  powei 
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Upper:  Stream  gauging 

Lower:  Dam  site  drilling;  drill  core 

production,  and  other  interests  in  water,  as 
veil  as  to  interbasin  and  interstate  interests 
vhere  competitive  uses  of  limited  resources 
ire  involved. 

The  approaching  exhaustion  of  usable  water 
supplies  in  the  arid  and  semiarid  West  makes 
)asin-wide  preliminary  examinations  neces- 
lary  to  insure  proper  selection  of  project  areas 
'or  detailed  consideration.  A  large  part  of 
he  requisite  basic  data  for  these  examina- 
ions  is  usually  available.  Soil  surveys  of 
arying  detail  now  cover  most  of  the  suitable 
and  areas  and  permit  the  rapid  development 
>f  adequate  reconnaissance  land  classiflca- 
ions.  Existing  run-off  records  or  consid- 
rations  of  precipitation  and  run-oft"  on 
omparable  streams  allow  the  determina- 
ion  of  water  supplies  in  sufficient  detail 
nd    accuracy.      When    necessary,    reservoir 


capacities  are  computed  from  a  few  basin 
cross  sections  tied  together  with  center  line 
stadia  traverses.  Costs  of  dams  can  be 
satisfactorily  approximated  from  dam-site 
profiles  and  the  application  of  an  over-all 
unit  cost  for  the  yardage  required  by  a  stand- 
ard cross-section,  with  this  unit  cosr  reflecting 
the  yardage  and  special  problems  of  spillway 

and  outlet  works.     The  experi ed  engineer 

using  only  hand  instruments  can  also  esti- 
mate costs  of  distribution  systems  with  satis- 
factory accuracy.  Power-plant  costs  may  be 
computed  from  available  data. 

Available  funds  preclude  extensive  explora- 
tion programs  for  dam  sites  or  detailed 
location  surveys  for  canals  prior  to  appro- 
priation for  construction:  yet  repayment 
contracts  are  required  in  advance  of  most 
construction.     This  necessitates  a  high  degree 


Upper:  Snow  surveys 
Lower:  Land  classification  crew  in  the  field 

of    accuracy    in    the    preliminary    plans    and 
cost   estimates. 

Cooperation  and  consultation  with  State 
and  local  groups,  with  benefit  to  all  concerned, 
is  the  prevailing  practice.  Formal  agree- 
ments are  in  force  with  a  number  of  States, 
counties,  and  other  interests.  Project  plan- 
ning of  the  Bureau  has  entered  a  new  and 
beneficial  phase  in  the  interdepartmental 
agreement  of  July  !!):»,  with  the  War  and 
Agricultural  Departments  providing  for  co- 
operation and  consultation  in  project  reports. 
This  cooperation  avoids  duplication  of  sur- 
veys and  conflicts  in  plan  and  function.  Other 
agencies  frequently  consulted  are  the  Biologi- 
cal Survey  and  the  National  Park  Service. 
The  Geological  Survey,  Weather  Bureau,  and 
Forest  Service  provide  data  for  use  in  the 
investigations. 
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Designs  and  Specifications 


ALMOST  all  phases  of  technical  engineering 
are  embraced  in  the  preparation  of  the  Bureau 
of  Reclamation  engineering  designs.  When 
funds  are  appropriated  for  a  proposed  project, 
preliminary  design  studies  are  initiated  and 
carried  on  concurrently  with  the  project  in- 
vestigations. The  sources  of  information  on 
which  these  studies  are  based  are  estimates 
of  the  available  water  supply  and  irrigation 
requirements,  topographic  surveys  and  maps, 
geological  examinations,  and  reports  on  in- 
vestigations of  various  character  that  indicate 
the  controlling  economic  and  engineering  as- 
pects of  the  contemplated  work.  From  these 
studies  arc  developed  the  concept  of  required 
capacities  or  proportions,  the  most  suitable 
types  and  arrangements  of  necessary  struc- 
tures, treatment  of  particular  physical  fea- 
tures, comparative  cost  estimates,  and  the  con- 
ditions under  which  the  project  must  operate. 
Conclusions  from  these  studies  establish  the 
plan  upon  which  the  final  designs  are  based. 

Beginning  with  the  analyses  of  hydrologic 
studies  made  to  determine  the  adequacy  of  the 
water  supply,  and  including  the  design  of  dams 
for  diversion  or  storage,  outlet  works  for  with- 
drawal from  the  reservoir,  canals  for  distri- 
bution to  the  land,  pumping  plants,  incidental 
power  development  and  transmission,  Hood 
control,  and  other  related  features  such  as  the 
relocation  of  highways  and  railroads,  the  de- 
sign problem  as  a  whole  requires  the  skill  of 
the  hydraulic,  civil,  electrical,  and  mechanical 
engineer,  the  architect,  geologist,  and  fre- 
quently of  specialists  in  related  branches  of 
science. 

Under  the  supervision  and  direction  of  a 
chief  designing  engineer,  the  component  fea- 
tures of  the  project  design  are  developed 
by  separate  groups  or  divisions  particularly 
qualified  to  handle  each  type  of  work  in- 
volved. The  procedure  as  a  whole  is  co- 
ordinated to  produce  the  complete  design. 
For  example,  estimates  of  water  supply. 
determinations  of  reservoir  storage  capacities, 
establishments  of  spillway  and  outlet-works 
discharge  requirements,  preparation  of  hydro- 
graphs,  and  other  questions  of  hydrology  are 
referred  to  the  hydraulic  engineers ;  problems 
such  as  the  selection  of  type  and  design  of 
dams,  design  of  structures,  stress  analyses. 
and  location  studies  for  canals,  railroads,  and 
highways  are  matters  for  the  civil  engineers; 
power-development  problems  involving  anal- 
yses of  operating  heads,  decisions  as  to  the 
type,  size,  and  arrangement  of  turbines  and 
generating  equipment,  and  methods  of  con- 
trol and  transmission  are  those  of  the  elec- 
trical engineers;  and  the  designs  of  spillway 
gates  and  hoists,  outlet-works  controls,  trash- 
racks  and  other  mechanical  installations  are 
prepared  by  the  mechanical  engineers.  The 
architectural     group    is     charged     with     the 


preparation  of  all  building  designs  and 
details  and  with  the  rendering  of  architec- 
tural treatments  for  large  dams,  power-  and 
pumping-plant  building's  and  other  structures. 
Increasing  reliance  is  being  placed  on  the 
geologist  for  the  interpretation  of  geologic 
features  as  influencing  the  design  of  large 
and  important  structures. 

All  detailed  designs,  working  drawings,  and 
specifications  for  construction  and  for  the 
purchase  of  materials  are  prepared  in  the 
Denver  office.  This  permits  the  chief  engi- 
neer closely  to  coordinate  the  design  work 
with  field  construction  operations,  material 
requirements,  and  general  administrative  pro- 
cedure. Special  fabricated  equipment,  such 
as  trashracks,  head  gates,  penstock  valves, 
penstocks,  and  cranes,  is  furnished  by  respec- 
tive manufacturers  on  specifications  prepared 
by  the  design  section.  Installed  major  equip- 
ment, such  as  electrical  generators,  pumping 
units,  and  similar  apparatus,  is  normally  pur- 
chased on  detailed  specifications  setting  forth 
performa nee  requirements. 

Frequently  unusual  field  conditions  and  re- 
quirements of  an  extraordinary  character  in- 
troduce problems  that  cannot  be  disposed  of 
by  ordinary  design  methods.  Such  demands 
may  range  from  the  need  of  a  special  design 
for  an  outlet  or  control  valve  or  hydraulic- 
shape  to  a  comprehensive  technical  research 
of  basic  conditions  and  problems  involved  in 
work  of  magnitude  for  which  no  precedence 
of  procedure  exists.  Questions  of  this  latter 
character  are  referred  to  a  division  of  techni- 
cal investigations  for  mathematical  analyses 
and  physical  research,  including  the  develop- 
ment of  required  special  testing  procedure  and 
equipment  or  apparatus.  Photoelastic  analy- 
ses by  means  of  models  are  made  to  determine 
the  nature  and  magnitude  of  stresses  in  com- 
plex structures  or  to  investigate  other  phe- 
nomena incidental  to  elastic  deformations. 

The  Denver  laboratories  of  the  Bureau  of 
Reclamation  are  an  important  part  of  the 
designing  organization.  Many  problems  of 
design  and  construction  are  studied  under 
various  conditions,  with  the  result  that  much 
progress  has  been  made  in  the  establishment 
of  basic  design  criteria  and  in  methods  of 
processing  and  utilizing  construction  mate- 
rials. The  laboratories  are  established  in 
three  main  divisions :  Materials-testing, 
hydraulic,  and  photoelastic.  Including  sec- 
tions for  investigating  concrete  manufacture, 
soils,  and  paints  and  metals,  the  materials- 
testing  division  determines  the  suitability  and 
st  length  of  these  materials  and  the  best 
methods  for  their  preparation,  control,  and 
utilization.  Studies  of  hydraulic  phenomena 
are  made  in  the  hydraulic  laboratories  by 
means  of  large  scale  models,  which  are  exact 
replicas    of     spillways,     outlet     works,     gate 


structures,  overflow  crests,  stilling  pools,  anc 
other    works   controlling    the   flow    of    water-' 

The  verification  of  anticipated  results  and 
observations  of  the  efficiencies  of  designs  ancU 
methods    of   construction    have   been    under- 
taken, during  the  past  8  years,  by  the  develop- 
ment and  installation  of  various  sensitive  and' 
accurate  meters  or  other  apparatus  for  ob-i» 
serving    and    recording    deflection,    deforma- 
tion,   stress    distribution,    internal    pressure, 
temperature  variations,  hydraulic  phenomena, 
and  other  conditions  in  completed  structures. 

Behavior  of  concrete  in  large  masses  has- 
been  one  of  the  major  problems  of  designers- 
and  construction  engineers.  Characteristic 
volume  changes  in  concrete  due  to  tempera-:> 
ture  changes,  variations  in  moisture  content, 
and  plastic  flow  introduce  many  problems  inii 
addition  to  those  concerned  with  the  analysis- 
of  stresses  and  the  elastic  deformations  of 
the  structures  under  load.  Investigation  of 'I 
these  problems  has,  in  a  large  measure,  been: 
responsible  for  specifications  for  low-heat  ce-e 
ments  and  developments  in  the  design  andd 
construction  of  dams,  such  as  restrictions  inn 
time  and  rate  of  concrete  placement,  and  imi 
depth  of  lift,  improvements  in  mix  and  meth-a 
ods  of  placement,  best  arrangement  of  con-a 
traction  joints,  and  utilization  of  artificial! 
cooling  to  establish  ultimately  stable  tempera-i 
tures  so  that  contraction  joints  subdividing! 
the  mass  can  be  grouted  and  the  structurei 
made  a  monolith  within  the  construction! 
period. 

Other  special  studies  seeking  the  solutions 
of  particular  problems  have  resulted  in  con- 
tributions of  general  benefit  to  engineering! 
science.  Some  of  these  have  come  from  studies 
and  research  entirely  within  the  Bureau's  or- 
ganization; others  have  resulted  from  col- 
laboration with  the  engineering  staffs  of  man- 
ufacturers furnishing  equipment.  Worthy  of 
mention  and  attributable  to  the  Bureau's  de- 
signing organization  is  the  development  of  the' 
trial-load  method  of  analyzing  stresses  in  arch 
dams,  methods  for  determining  earthquake 
stresses  in  large  monoliths,  and  methods  for 
computing  foundation  settlements  due  to  wa- 
ter load.  Contributions  in  the  field  of  reser-' 
voir-outlet  control  gates  and  valves  iuclude: 
The  design  of  high-pressure,  hydra ulically  bal- 
anced needle  valves  for  large-diameter  out- 
lets; hydraulic  rotor-actuated  butterfly  or 
pivot-type  valves;  butterfly  valves  with  piv- 
oted stems  retractable  into  the  leaf,  so  that 
the  leaf  and  stem  may  be  readily  removed; 
control  gates  of  the  "paradox"  type,  which 
permit  seating  and  unseating  of  large  conduit 
penstock  and  intake  gates  by  pure  roller  mo- 
tion;  paradox  noncreeping  control  system  for 
balanced  needle  valves;  and  hydranlically 
operated,  unhoused  large  penstock  inlet  gales 
for  use  under  high  heads. 
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Construction 


IN  conformance  with  the  policy  adopted  by 
the  Department  of  the  Interior  in  1925,  prac- 
tically all  new  construction  of  the  Bureau 
of  Reclamation  is  performed  under  contracts 
awarded  on  the  basis  of  competitive  bids. 
These  bids,  which  normally  provide  for  the 
furnishing  of  all  labor  and  the  construction 
plant,  are  invited  upon  completion  of  project 
designs  and  issuance  of  specifications  cover- 
ing the  requirements  of  the  work. 

The  necessary  materials  and  installed  equip- 
ment are  separately  purchased  by  the  Bureau 
and  are  furnished  to  the  general  contractor 
as  needed.  These  purchases  are  likewise 
made  after  competitive  bidding  on  specifica- 
tions prepared  by  the  Bureau. 

Bureau  of  Reclamation  forces  sometimes 
build  the  camp  for  housing  technical  and 
administrative  personnel,  build  access  roads, 
electric  power  lines,  railroad  spurs,  and 
other  facilities  necessary  for  the  initiation  and 
conduct  of  the  work,  and  some  other  features. 

Construction  work  regularly  performed  by 
Bureau  forces  is  limited  to  that  which  is 
incidental  to  the  maintenance  and  operation 
of  completed  projects.  This  work  is  diverse 
in  character  and  is  by  no  means  negligible 
in  volume.  It  includes  repair  and  main- 
tenance of  power  plants,  power  transmission 
lines,  pumping  plants,  and  of  canals  and 
their  incidental  structures.  These  various 
operations  are  normally  under  the  direction 
of  the  project  superintendent. 

The  field  organization,  normally  headed  by 
a  construction  engineer,  consists  of  a  staff  of 
engineers,  inspectors,  laboratory  technicians, 
and  clerical  and  other  administrative  person- 
nel as  required.  The  organization  of  the 
construction  engineer  is  responsible  for  laying 
out  the  work,  inspection  of  performance  and 
materials,  testing  of  materials,  and  for  obtain- 
ing compliance  with  the  specification  require- 
ments. Administrative  details  include  the 
preparation  of  periodic  estimates  of  completed 
work  for  payment,  routine  and  special  reports 
to  the  office  of  the  chief  engineer,  and  matters 
generally  relating  to  the  conduct  of  the  work. 
Field  laboratories  are  established  for  the  con- 
tinuous testing  of  materials  of  construction 
to  make  certain  that  their  selection,  process- 
ing, and  utilization  are  in  accordance  with 
specified  requirements. 

In  the  case  of  large  projects  including  two 
or  more  distinct  but  definitely  related  fea- 
tures that  in  themselves  constitute  major 
undertakings,  the  field  work  may  be  under 
the  general  direction  of  a  project  supervising 
engineer  and  staff,  with  a  construction 
engineer  and  his  organization  assigned  to 
each  major  subdivision.  Examples  of  this 
type  of  organization  exist  on  the  Central  Val- 
ley project  in  California  and  the  Colorado- 
Big  Thompson  project  in  Colorado. 


The  nature  of  ((instruction  involved  in 
Bureau  of  Reclamation  projects  is  widely 
diversified  both  in  kind  and  extent.  Works 
for  the  collection,  storage,  and  distribution 
of  water,  with  incidental  power  development 
and  transmission,  may  range  from  relatively 
small  projects  involving  a  few  simple  struc- 
tures and  employing  a  small  force  to  multiple- 
purpose  projects  of  great  magnitude  such  as 
Boulder  Canyon.  Columbia  Basin,  and  Central 
Valley,  each  incorporating  numerous  features, 
and  requiring  hundreds  of  men  in  specialized 
fields.  The  scope  of  operations  includes  the 
construction  of  concrete  and  earth  dams, 
canals  and  aqueducts,  bridges,  highways  and 
railroads,    power    and    pumping    plants,    and 

I  he    driving    of    tllllllels. 

\  close  relationship  exists  between  the  de- 
velopment of  construction  methods  and  equip- 
ment and  the  magnitude  of  projects  under- 
taken in  recent  years.  Not  only  have  the 
elements  of  capacity,  durability,  and  speed  of 
performance  been  reflected  in  the  manufacture 
of  equipment  of  entirely  new  design  or  in  the 
adaptation  of  existing  types  of  equipment  to 
new  fields  of  activity,  but  also  these  develop- 
ments in  equipment  and  construction  plants 
and  improvements  in  methods  have  made 
possible  the  accomplishment  of  work  that 
otherwise  might  have  been  economically 
infeasible. 

Progress  in  the  construction  of  earth-fill 
dams  and  embankments  is  strikingly  demon- 
strated by  comparison  of  the  team-and-fresno 
methods  of  the  not-very-distant  past  with  the 
present-day  excavation  and  placing  equipment 
such  as  elevating  graders,  tractor-drawn 
scrapers  holding  30  or  more  cubic  yards  of 
material,  fast-moving  dump  trucks  of  large 
capacity,  and  specially  designed  compacting 
equipment. 

Signal  developments  have  been  made  in 
the  manufacture  of  concrete  and  methods  of 
placement  in  construction  of  large  concrete 
dams.  At  Grand  Coulee  Dam,  for  example,  the 
aggregate  processing  plant  has  a  rated  ca- 
pacity of  3,000  to  4.000  tons  per  hour  and  is 
designed  to  wash,  screen,  and  separately  store 
four  sizes  of  gravel  and  three  sizes  of  sand. 
The  plant  arrangement  permits  blending  the 
sand  sizes  in  desired  proportions.  An  endless 
belt  conveyor,  48  inches  wide  and  10,000  feet 
long,  traveling  at  a  speed  of  700  feet  per  min- 
ute, delivers  the  prepared  aggregate  to  storage 
bins  at  the  mixing  plant.  Here  rigid  control 
of  the  mix  is  maintained  by  delivery  of  the 
cement,  water,  and  various  sizes  of  aggregate 
through  an  automatically  operated  and  con- 
trolled batching  plant  to  four  4-cubic-yard 
mixers.  The  cement,  which  is  shipped  in  bulk, 
is  unloaded  at  a  distant  railroad  siding  by 
power-operated  vacuum  pumps  at  the  rate  of 
125  carloads  per  day  ;  the  cement  is  pumped 


by  air  through  a  6-inch  pipe  line  to  storage 
silos  at  the  mixing  plant.  The  mixed  con- 
crete is  discharged  into  4-cubic-yard  bottom- 
dump  buckets  and  delivered  to  its  point  of 
placement  by  Diesel  electric  trains  operating 
on  a  concreting  trestle  extending  the  length 
of  the  dam.  The  buckets  are  picked  up  from 
the  trains  and  lowered  to  the  forms  by  means 
of  hammer-head  cranes,  which  also  move 
along  the  concreting  trestle. 

The  concrete  distribution  system  at  Boulder 
Dam  operated  from  a  cableway,  as  will  be  the 
method  of  placement  at  Shasta  Dam,  a  unit 
of  the  Central  Valley  project.  An  outstand- 
ing innovation  at  Shasta  Dam,  however,  will 
be  that  seven  cableways,  each  with  a  capacity 
of  20  tons  and  capable  of  handling  8-cubic- 
yard-capacity  concrete  buckets,  will  radiate 
from  one  control  tower  to  tall  towers  operating 
on  segmental  runways  with  a  curvature  fixed 
by  their  radial  distance  from  the  central 
tower.  This  central  or  control  tower  will  be 
010  feet  high,  including  a  depth  of  102  feet  be- 
low ground  for  anchorage,  and  the  radiating 
cableways  will  be  connected  at  a  point  460  feet 
above  the  ground  surface.  The  aggregate  will 
be  delivered  from  the  screening  and  process- 
ing plant,  located  at  the  site  of  the  aggregate 
deposits,  to  the  mixing  plant  at  the  dam  site 
by  a  H'.;, -mile-long  belt  conveyor. 

In  the  field  of  construction  and  installation 
of  heavy  power-plant  machinery,  typified  by 
by  the  150,000-horsepower  hydraulic  turbines 
witli  generators  for  the  Grand  Coulee  power 
plant,  many  innovations  have  greatly  acceler- 
ated construction  schedules.  Outstanding  is 
the  method  developed  for  concreting  the  tur- 
bine scroll  cases  in  place  while  under  an 
hydrostatic  pressure  equivalent  to  the  normal 
operating  bead,  and  the  use  of  welded  plate- 
steel  casings  with  improved  riveted  field  con- 
nections. 

Boulder  Dam  was  the  first  mass-concrete 
structure  in  which  an  embedded  pipe  system 
for  the  circulation  of  cooling  water  was  used 
to  dissipate  the  heat  generated  by  the  chemi- 
cal action  of  setting  concrete.  Since  many 
years  would  be  required  for  such  masses  to 
cool  naturally,  accelerated  cooling  permits 
contraction  joints  to  be  grouted  practically 
as  construction  progresses,  thereby  solving 
many  problems  of  both  design  and  construc- 
tion. Embedded  cooling  systems  are  now  em- 
ployed on  all  large  structures  of  mass  concrete. 
At  Boulder  also  large  steel  penstocks  were 
fabricated  at  the  site  of  installation,  a  prec- 
edent. There  and  subsequently  at  Grand 
Coulee  Dam,  complete  shops  and  equipment 
were  installed,  capable  of  bending,  assembling, 
welding,  testing,  and  X-raying  completed  joints 
on  penstock  sections  up  to  30  feet  diameter. 
Pipes  for  Shasta  Dam  similarly  will  be  fabri- 
cated at  the  site. 
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Dams 


DAMS  designed  and  constructed  by  the  Bu- 
reau of  Reclamation  range  in  size  from  simple 
diversion  structures  of  a  few  feet  in  height 
to  dams  of  unprecedented  proportions  with 
the  multiple  purpose  of  irrigation  .storage, 
flood  control,  municipal  and  industrial  water 
supply,  and  power  development. 

Through  the  years  since  the  Federal  Gov- 
ernment began  the  construction  of  self-liqui- 
dating irrigation  projects  in  the  arid  and 
semiarid  Western  States,  the  regional  growth 
in  population  with  corresponding  agricultural 
and  industrial  development  has  demanded  an 
increasing  utilization  of  available  water  sup- 
plies. Early  irrigation  consisted  very  largely 
of  simple  diversion  dams  and  dependence  on 
unregulated  stream  Hows:  today  these  un- 
regulated flows  are  insufficient  for  existing 
needs,  and  storage  works  are  required  for 
impounding  surplus  run-offs  and  Hood  flows. 
Storage  dams  have  become  larger  and  more 
expensive,  and,  as  the  better  dam  and  reser- 
voir sites  have  been  utilized,  less  favorable 
locations  have  imposed  added  construction 
difficulties  and  costs. 

The  relation  between  the  increasing  costs 
and  economic  feasibility  is  a  current  problem 
of  irrigation  development.  When  the  scope  of 
the  project  is  comprehensive,  a  solution  is 
found  in  the  construction  of  multiple-purpose 
dams;  the  cost  of  irrigation  water  is  kept 
within  practical  limits,  proper  assessments  are 
made  for  flood-control  benefits,  and  the  bal- 
ance of  the  project  cost  is  returned  with  reve- 
nues derived  from  the  sale  of  industrial  and 
domestic  water  and  power. 

Many  of  the  early  practices  of  the  Bureau 
in  dam  design  and  construction  have  been  out- 
moded or  greatly  altered.  Such  structures  as 
Boulder,  Grand  Coulee,  and  Shasta  Dams 
have  introduced  new  and  unprecedented  prob- 
lems of  design  and  construction.  Older  dams, 
such  as  Roosevelt   on   the  Salt    River  in  Ari- 


zona, were  constructed  of  rubble  masonry 
containing  from  GO  to  70  percent  of  stone 
laid  by  band  and  derrick  with  mortar  and 
spalls,  with  the  upstream  face  constructed  of 
cut  stone  laid  with  close  and  well-pointed 
joints.  Current  construction  employs  con- 
crete, manufactured  and  placed  under  rigid 
control.  Aggregates  are  carefully  selected 
and  graded,  with  the  maximum  size  of  stone 
definitely  limited  ;  batching  and  mixing  plants 
are  designed  automatically  to  secure  prede- 
termined proportions  of  aggregate,  cement, 
and  water  and  uniformity  of  mix;  and 
placing  procedure  is  systematic  and  in  accord 
ance  with  established  standards.  Contraction 
joints  are  placed  at  regular  intervals  to  re- 
strict and  control  the  cracking  of  the  concrete 
and  later  grouted  to  make  the  structure  mono- 
lithic. In  larg  structures  of  mass  concrete, 
embedded  pipe  systems  are  provided  for  the 
circulation  of  cooling  water  to  remove  the 
heat  generated  from  chemical  action  inci- 
dental to  the  hydration  and  setting  of  the 
cement.  This  provision  enables  the  contrac- 
tion joints  to  be  grouted  and  the  required 
stress  distribution  to  be  secured  as  construc- 
tion progi  esses. 

Similar  improvements  have  been  made  in 
the  design  and  construction  of  earth  dams. 
Outworn  empirical  methods  have  been  super- 
seded by  thorough  preconstruction  investiga- 
tion of  materials,  careful  theoretical  design, 
and  construction  procedure  in  accordance  with 
applicable  principles  of  soil   mechanics. 

Since  the  work  of  the  Bureau  of  Reclama- 
tion is  distributed  over  the  Western  States, 
wide  variations  are  encountered  in  climate, 
physical  conditions,  and  construction  facili- 
ties. Dams  may  be  built  in  mountainous 
areas  where  the  ruggedness  of  the  terrain, 
limitations  in  working  area,  extreme  low  tem- 
peratures, and  difficulties  of  access  introduce 
unusual  problems,  or  construction  may  be  un- 


dertaken   in    the    hot    desert    regions    of    the 
Southwest    under    conditions    which    likewise 
impose     requirements    of    an    extraordinary 
character  and  which  necessitate  special  con- 
siderations with  respect  to  types  of  structure 
and   construction   methods.     Consequently,, 
many  combinations  of  function,  relative  eco->< 
nomics,  and  local  factors,  such  as  character  of 
the  foundation  geology,  topography  of  the  site,', 
availability  of  materials  of  construction,  and 
special  requirements  which  may  apply  in  par- 
ticular situations,  determine  the  size  and  kind 
of  dam  to  be  built.     Frequently  preliminary! 
designs  and  cost  estimates  of  alternate  typesi 
are  necessary  before  sufficient  information  isil 
available  upon  which  to  base  the  final  choicer 

Consideration  is  given  to  the  appearance^ 
of  the  dam  and  its  incidental  structures.  The 
proper  architectural  treatment  of  large  con- 
crete dams  to  accord  with  their  prominence, 
service,  and  surroundings  is  an  important 
feature  of  their  conception  and  construction. 
Much  study  and  application  of  skill  and  in- 
genuity are  required  successfully  to  blend 
the  functional  and  aesthetic  qualities  to 
achieve  a  harmonious,  well-proportioned 
mass.  Dams  of  lesser  importance  and  inter-; 
est,  easily  accessible  from  nearby  centers  ofi 
population,  are  made  to  present  a  pleasing 
appearance  in  conformance  with  the  type  of; 
structure  and  surrounding  terrain.  The 
crests  of  earth  dams  are  normally  finished 
with  a  properly  proportioned  parapet  wall. 
Appurtenant  features,  such  as  power-plant 
buildings,  spillway  and  outlet  structures,  are 
made  to  harmonize  with  the  architectural 
treatment  given  the  dam. 

Since  its  organization  in  1902,  the  Bureau 
of  Reclamation  has  completed  a  total  of  148 
dams  in  various  locations  in  15  Western 
States.  Of  this  number,  59  have  been  for 
stream  diversion  and  S9  for  storage.  This 
completed  construction  represents  a  total  vol- 


Architect's  drawing,  Grand  Coulee  Dam 


Architect's  drawing,  Shasta  Dam 
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Top:  Roosevelt  Dam,  Salt  River  project,  Arizona 

Center:  Stoney  Gorge  Dam,  Orland  project,  California 

Bottom:  Imperial  Dam,  All-American  Canal,  Arizona-California 


Upper:  Alcove  Dam,  Kendrick  project,  Wyoming 
Loner:  Boulder  Dam,  Boulder  Canyon  project,  Arizona-Nevada 


time  of  about  15,000,000  cubic  yards  of  ma- 
sonry and  concrete  and  nearly  32,000,000  cubic 
yards  of  earth  and  rock-fill  embankment.  The 
total  available  storage  provided  is  approxi- 
mately 48,000,000  acre-feet.  Tliis  total  will 
be  increased  in  the  near  future  when  Grand 
Coulee  Dam  in  Washington  is  completed.  It 
will  have  a  volume  of  about  10.25ti.00D  cubic 
yards  of  concrete  and  will  form  a  reservoir 
of  9,800,000  acre-feet.  Friant  and  Shasta 
Dams,  now  under  construction  on  the  Cen- 
tral Valley  project  in  California,  will  require 
1,905,800  and  5,400,000  cubic  yards  of  con- 
crete and  will  provide  storage  capacities  of 
512,500  and  4,500,000  acre-feet  of  water  re- 
spectively. Deer  Creek  Dam  in  Utah  and 
Green  Mountain  Dam  in  Colorado,  also  under 
construction,  are  earth  fills  of  estimated  em- 
bankment volumes  of  3,000,000  and  4,456,000 


cubic  yards  respectively.  Their  reservoir 
storage  capacities  will  be  150,000  and  ir>2.ni;(i 
acre-feet,  respectively.  Four  other  major 
storage  dams  are  nuclei'  construction  ami  a 
number  of  concrete  and  earth  dams  have  been 
authorized  for  future  construction  and  are  in 
the  process  of  design. 

•  if  the  118  constructed  dams,  GO  are 
masonry  or  concrete  structures,  68  are  earth- 
and  rock-fill,  and  11  are  rock-crib.  The  con- 
crete dams  include,  with  both  overflow  and 
nonovertlow  sections,  11  arch,  12  gravity, 
8  arch-gravity,  5  multiple-arch,  4  slab-and- 
but  tress,  and  2!)  diversion  weirs  of  varying 
height  and  section.  A  brief  description  of 
major  structures  of  various  types  follows: 
Boulder  Dam,  the  highest  dam  in  the  world, 
of  which  much  has  been  written,  is  an  arch- 
gravity  type  with  a  height  of  72G.4  feet  above 


the  lowest  point  in  its  foundation,  a  crest 
length  of  1.244  feet,  and  a  total  volume  of 
concrete  of  3,250,000  cubic  yards.  Grand 
Coulee  Dam,  now  under  construction  across 
the  Columbia  River  in  the  State  of  Washing- 
ton, is  a  gravity  dam  that,  when  completed, 
will  be  (lie  most  massive  masonry  structure 
in  the  world,  with  a  height  of  550  feet  and  a 
crest  length  of  4,500  feet.  Shasta  Dam,  now 
being  built  on  the  Sacramento  River  in  Cali- 
fornia, also  a  gravity  type,  will  have  the  high- 
est overflow  section  ever  constructed.  This 
structure  will  have  a  maximum  height  of 
about  500  feet  and  a  crest  length  of  3,500 
feet.  Noteworthy  arch  dams  are  the  295-foot- 
high  Seminoe  Dam,  with  a  crest  length  of  525 
feet,  and  the  328-foot  Shoshone  Dam.  with  a 
crest  length  of  2nd  feet.  Doth  of  these  struc- 
tures  are    located    in    the    State   of    Wyoming. 
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Canals 


RECLAMATION  of  arid  lands  is  achieved,  of 
course,  only  after  water  actually  is  delivered 
to  the  land  for  the  production  of  crops.  Ap- 
plication of  the  water  to  the  land  and  the 
production  of  crops  is  the  function  of  the 
fanner,  hut  the  delivery  of  water  to  the  land 
is  a  function  of  the  reclamation  agency. 

Delivery  to  the  land  involves  three  principal 
operations:  diversion,  conveyance,  and  distri- 
bution, each  requiring  the  construction  of  dis- 
tinct types  of  work,  although  those  for  convey- 
ance and  distribution  often  merge  into  each 
other. 

Diversion  works  range  from  simple  head- 
works  set  in  the  bank  of  a  stream  without  any 
dam  or  training  works,  to  elaborate  structures 
including  diversion  dams  with  movable  crests, 
fish  ladders  and  highway  crossings  and  head- 
works  with  power  operated  sates  and  power 
operated  fish  screens. 

The  Roza  Diversion  Dam.  Roza  Division, 
Yakima  Project,  is  an  excellent  example  of  the 
complicated  diversion  structure.  This  struc- 
ture raises  the  water  surface  in  the  river 
about  30  feet  and  diverts  it  into  the  Yakima 
Ridge  Canal  through  a  headworks  structure 
provided  with  a  radial  gate  28  feet  wide  and 
15  feet  high  and  a  motor-operated  gate  hoist. 
In  front  of  the  gate  there  are  6  motor-oper- 
ated, circular,  revolving  fish  screens  each  20 
feet  wide  and  13  feet  1  inch  high.    Trashracks 


are  provided  in  front  of  the  screens  and  a 
traveling  gantry  crane  is  installed  for  serv- 
icing the  screens.  The  dam  is  a  monolithic 
modified  ogee  gravity  section  on  the  crest  of 
which  there  are  two  drum  gates,  each  110 
feet  long  by  14  feet  in  diameter.  These  gates 
are  so  constructed  that  they  may  be  raised 
clear  of  the  concrete  crest  or  lowered  below 
the  normal  operating  level  to  facilitate  the 
passage  of  ice  or  floating  debris.  An  elaborate 
fish  ladder  is  also  provided,  as  the  Yakima 
River  is  of  considerable  importance  as  a 
salmon  breeding  stream. 

Conveyance  works  include  canals,  tunnels, 
pipe  lines,  flumes,  and  incidental  structures. 
Canals  may  be  channels  excavated  in  earth 
or  rock  with  earth  embankments  following  a 
grade  contour  along  a  hillside  or  located  on  a 
valley  floor.  Canals  may  also  be  lined  with 
concrete  or  with  clay  or  other  impervious  ma- 
terial. The  Bureau  has  built  20,101  miles  of 
canals,  ditches,  and  drains,  81.8  miles  of  tun- 
nels. 0,337  flumes,  and  198,521  other  irriga- 
tion structures. 

The  Ail-American  Canal  in  southern  Cali- 
fornia is  by  far  the  largest  irrigation  canal 
constructed  in  the  United  States.  The  Coa- 
chella  Canal,  diverting  from  the  Ail-American, 
36  miles  from  its  head,  is  under  construction 
and  when  completed  will  have  a  total  length 
of  130  miles. 


Tunnels  are  provided  where  their  use  wi  1 
eliminate  a  sufficient  length  of  canal  to  conia 
pensate  for  their  greater  cost  or  where  thei  i 
use  will  furnish  a  safe  substitute  for  hazard] 
ous  construction  on  a  steep  or  unstable  conjl 
tour  location.  Tunnels  are  usually  of  thl 
conventional  horseshoe  section,  lined  wif'B 
concrete.  Pipe  lines  are  usually  provided  fo 
crossing  deep  depressions  or  drainage  course-* 
where  they  operate  as  inverted  siphons. 

Flumes  may  be  either  of  concrete  or  metai 
and  may  cross  shallow  depressions  on  pieri 
or  bents  or  may  he  placed  directly  on  an  ex* 
cavated     bench     where     conditions     are     no 
suitable  for  an  open  contour  canal. 

Incidental    structures    i  n  c  1  u  d  e   diversio] 
structures,      turn-outs,      checks,      wasteways.nl 
spillways,    bridges,    cross    drainage    culverts:: 
drainage     overchutes,     drainage     inlets,     an<n 
others.     Individual  designs  vary  with  the  hy 
draulic     and     structural     requirements,     an< 
there  is  little  uniformity  in  their  structures' 

Distribution   works   consist   of  laterals   di 
verting  from  a  principal  conveyance  conduii: 
and  of  sublaterals  diverting  from  a  main  lat 
eral.     Deliveries   are  usually   made   to   each! 
farm   unit   or   to   each   legal   subdivision   tkn. 
siz?  of  which  is  established  for  each  project 
and  at  an  elevation  which  will  permit  thih 
covering  of  the  entire   irrigable  area   of  thrti 
land-holding  served. 


All-American  Canal  under  construction 
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Top:  Roza  Diversion  Dam,  Yakima  project,  Washington  Top:  Completed  section  of  bench  flume  on  Black  Canyon  Main 
Center:    New    River    Siphon,    Ail-American    Canal,    Arizona-  Canal,  Payette  Division,  Boise  project,  Idaho 

California  Center:  Pilot  Knob  check  and  wasteway,  All-American  Canal 

Bottom:  Outlet  on  concrete  flume  C,  Klamath  project,  Oregon-  Bottom:  East  Portal  Tunnel,  Uncompahgre  project,  Colorado 

California 


The  Reclamation  Era,  July  1940         {  197  } 


Power 


THE  development  of  hydroelectric  power  on 
projects  engineered  by  the  Bureau  of  Recla- 
mation is  incidental  to  the  release  of  water' 
from  storage  reservoirs,  and  to  the  utilization 
of  drops  in  canals  of  the  water  distribution 
systems. 

The  power  thus  generated  is  used  in  parti 
to  pump  irrigation  water  to  areas  that  cannot! 
be  served  by  gravity  canals,  and  for  opera-] 
tion  of  project  structures.  The  power  sur-I 
plus  to  these  needs  is  sold  on  a  wholesale 
basis,  a  preference  in  the  right  to  buy  being 
given  to  publicly  owned  utilities. 

Descriptions  of  some  of  the  28  power  plants 
which  have  been  or  are  being  constructed  on 
Federal  Reclamation  projects  follow. 

The  Elephant  Butte  power  plant  is  located  , 
about  7  miles  southeast  of  Hot  Springs,  N.  M., 
on  the  Rio  Grande.  This  plant  is  indicative 
of  a  special  type  of  coordination  for  the  gen- 
eration of  hydroelectric  power  and  the  meet- 
ing of  exact  requirements  for  the  irrigation 
of  agricultural  lands.  The  Elephant  Butte 
Reservoir  stores  a  run-off  of  2,274,000  acre- 
feet  of  water.  The  power  installation  of  the 
Elephant  Butte  power  plant  consists  of  three 
11,500-horsepower  turbines  rated  at  257  revo- 
lutions per  minute  under  the  weighted  average 
head  of  140  feet  and  capable  of  developing 
4,000  horsepower  each  under  a  minimum  head 
of  73  feet.  This  plant  will  generate  approxi- 
mately 90,000,000  kilowatt  hours  annually 
with  an  estimated  load  factor  of  60  percent. 
Before  the  installation  of  power  facilities 
could  be  started,  it  was  necessary  that  a 
regulating  reservoir  be  provided  downstream, 
and  Caballo  Dam  was  built  approximately  7 
miles  below  the  Elephant  Butte  Reservoir. 
This  reservoir  has  a  live  storage  capacity  of 
360,000  acre-feet.  This  regulating  reservoir 
enables  the  3  turbines  at  Elephant  Butte  to 
carry  loads  in  the  most  effective  and  efficient 
manner  without  regard  to  requirements  tor 
irrigation,  since  Caballo  Reservoir  provides 
re-regulation  for  irrigation.  The  power  plant, 
completed  in  1040,  is  located  immediately  be 
low  Elephant  Butte  Dam,  which  has  been  op- 
erating for  nearly  24  years.  The  generating 
equipment  consists  of  three  9,000^kilovolt  am- 
peres, 60-cycle,  6,900-volt,  vertical  shaft,  syn- 
chronous water-wheel  type  generators,  each 
having  totally  enclosed  air  housings  with 
water-cooled  heat  exchangers.  The  effective 
head  on  the  turbines  has  been  increased  ap- 
proximately 10  feet  by  digging  a  channel  in 

Top  to  bottom: 
Greeley  substation,    Shasta  Dam  power 
project,  Central  Valley  project,  California 

Power  Drop  No.  4,  Ail-American  Canal 

Switchyard,  Power  Drop  No.  4 

Interior  of  Minidoka  powerhouse,  Mini- 
doka project,  Idaho 

{  198  }     The  Reclamation  Era,  July  1940 


BOULDER  DAM  POWER  PLANT 

Top  to  bottom: 

Nevada  wing 

Turbine  gallery  (left) 

Generator  gallery  (right) 

Transformers,  Arizona  wing 

Take-off  structures,  Nevada  wing 

;  the  sand  of  the  existing  river  hed  for  a  dis- 
Itance  of  approximately  1V.>  miles  helow  the 
| power  plant.  For  the  greater  part  of  the 
time  all  water  released  from  the  Elephant 
] Butte  Reservoir  will  he  used  for  the  genera- 
Btion  of  power.  The  amount  of  water  spilled 
!  will  he  negligible. 

The  Seminoe  power  plant,  located  on   the 

:  Kendriek  project  about  37  miles  northeast  of 

jParco,  Wyo.,  is  a  part  of  Seminoe  Dam,  located 

on    the    North    Platte    River.     This    plant    is 

[typical  of  the  type  of  medium-head  low-flow 

storage  developments  and  consists  of  3  units 

of  15,000  horsepower  each  at  the  rated  head  of 

171    feet    and    three    12,000    kilovolt-ampere 

generators. 

The  Green  Mountain  power  plant,  located 
in  Colorado,  is  the  first  unit  to  be  constructed 
in  the  Colorado-Big  Thompson  transconti- 
nental diversion  project  and  consists  of  2 
units  developing  15,000  horsepower,  each  under 
a  rated  head  of  203  feet,  and  two  12,000  kilo- 
volt-ampere generators.  The  head  range  at 
this  plant  is  from  a  minimum  of  122  to  a 
maximum  of  240  feet. 

Typical  of  low-head  propeller-type  turbine 
installations  at  canal  drops  is  the  siphon  drop 
plant  at  Yuma,  Ariz.,  with  two  1,100  horse- 
power units,  each  operating  under  a  14-foot 
head.  Plants  on  the  Ail-American  Canal  des- 
ignated as  drops  Nos.  3  and  4,  owned  and 
operated  by  the  Imperial  Irrigation  District. 
will  have  a  combined  installation  of  41,600 
horsepower  utilizing  the  change  in  elevation 
of  the  water  surface  in  the  canal.  These  de- 
velopments are  strictly  byproducts  from  the 
flow  of  irrigation  water  and  are  constructed 
at  exceptionally  low  unit  costs. 

Typical  of  power  developments  at  lew-head 
secondary  regulating  reservoirs  below  princi- 
pal storage  projects  is  the  Minidoka  power 
plant  at  Lake  Walcott  on  the  Snake  River  in 
Idaho.  This  is  one  of  the  earlier  develop- 
ments engineered  by  the  Bureau  of  Reclama- 
tion and  has  a  capacity  of  13,400  kilowatts. 
The  head  on  the  plant,  approximately  con- 
stant at  48  feet  throughout  the  year,  is  created 
by  water  release  from  the  American  Falls 
Reservoir. 

The  latest  and  most  important  power  de- 
velopment of  the  type  described  for  Minidoka 
is  at  Parker  Dam,  Ariz.,  utilizing  water  re- 
leased from  Lake  Mead,  formed  by  Boulder 
Dam.  The  power  plant  now  under  construc- 
tion will  accommodate  four  units  of  40,000 
horsepower  each  when  operating  at  a  substan- 
tially constant  head  of  80  feet.  These  units 
are  of  the  Francis  type  with  plate-steel  spiral 
casings. 

The  Reclamation  Era,  July  1940     {  199  } 


Boulder  Power  I'hmt 

The  power  plant  at  Boulder  Dam,  the 
largest  now  operating  in  the  world,  is  located 
where  the  Colorado  River  forms  the  boundary 
between  Nevada  and  Arizona.  Lake  Mead, 
created  by  Boulder  Dam,  impounds  water 
from  170,000  square  miles  of  drainage  area, 
and  has  a  storage  capacity  of  30,500,000  acre- 
feet,  about  one-eighth  of  which  is  dead  storage. 
This  makes  possible  the  reduction  of  max- 
imum floods  past  the  dam  site  from  250,000 
to  75,000  cubic  feet  per  second  and  the  raising 
of  the  minimum  flow  from  2,300  to  8,000  cubic 
feet  per  second.  The  power  plant  turbines 
must  operate  satisfactorily  under  extreme 
effective  head  variations  from  420  feet  to 
590  feet.  However,  the  effective  head  under 
normal  conditions  averages  about  530  feet 
90  percent  of  the  time.  The  power  plant 
is  located  at  the  toe  of  the  dam,  forming  a 
U-shaped  structure  with  its  base  at  the  dam 
and  its  wings  extending  downstream  on  each 
side  of  the  river.  The  main  genera  ting  units, 
consisting  of  vertical-shaft,  single-runner. 
Francis  type  turbines  with  cast-steel  spiral 
casings,  connected  to  suitable  alternating- 
current  generators,  will  be  installed  in  the 
wings  of  the  power  plant,  eight  115,000- 
horsepower  units  in  the  Nevada  wing  and 
seven  115,000  and  two  55,000-horsepower  units 
in  the  Arizona  wing.  The  base  of  the  U 
contains  two  station  service  units,  sump 
pumps,  machine  shop,  control  and  auxiliary 
equipment.  Each  station  service  unit  con- 
sists of  a  horizontal  shaft,  double-overhung, 
impulse  turbine  with  a  rating  of  3,500  horse- 
power connected  to  a  3,000-kilovolt-ainpere, 
60-cycle,  3-phase  2,400-volt,  300-revolution- 
per-minute  generator.  All  of  the  large  main 
generators  will  operate  at  GO  cycles,  180  revo- 
lutions per  minute  and  are  rated  at  82.500- 
kilovolt-amperes  and  16,500  volts,  except  two 
in  the  Arizona  wing  which  can  operate  inter- 
changeably at  50  or  60  cycles  without  taking 
the  unit  out  of  service.  The  two  smaller 
generators  in  the  Arizona  wing  are  rated  at 
40,000  kilovolt-amperes,  60  cycles,  257%  revo- 
lutions per  minute  and  13,800  volts.  The 
present  installation  includes  6  of  the  large 
units  in  the  Nevada  wing  and  two  of  the 
large  and  one  of  the  small  units  in  the  Ari- 
zona wing.  Other  units  are  being  manufac- 
tured and  the  installation  will  lie  made  as 
required  to  meet  the  demands  of  power 
lessees.  The  powerhouse  roof  is  approxi- 
mately 4y2  feet  in  thickness  and  is  designed 
to  withstand  the  impact  of  large  boulders 
which  may  fall  from  the  walls  of  the  canyon. 
The  power  is  transformed  to  287,000  volts  for 
transmission  by  banks  of  three  55,000- 
kilovolt-ampere  transformers,  located  on  the 
deck  on  the  river  side  of  the  power  plant. 
It  is  carried  to  switching  structures  on  the 
powerhouse  roofs  and  then  almost  vertically 
over  the  canyon  rim  to  main  switching  sta- 
tions for  transmission  largely  to  southern 
California,  a  distance  of  about  265  miles. 
The  power  plant  at  the  base  of  Shasta  Dam 


will  be  located  about  9  miles  north  of  Red- 
ding, Calif.,  on  the  Sacramento  River.  The 
dam  and  power  plant  now  are  under  construc- 
tion. The  reservoir,  when  full,  with  surface 
elevation  1,065  feel  above  sea  level,  will  cover 
an  area  of  about  30,000  acres,  with  storage 
capacity  of  4,500,000  acre-feet.  Normally, 
the  reservoir  will  be  operated  only  partly 
full,  with  surface  elevation  1,000,  leaving  a 
capacity  of  1,780,000  acre-feet  for  use  in  con- 
trolling floods.  Irrigation  at  times  may  draw 
the  lake  down  to  a  surface  elevation  of  82S 
feet  above  sea  level.  With  the  reservoir  sur- 
face elevation  varying,  reaching  a  maximum 
of  237  feet,  the  turbines  must  operate  under 
effective  heads  ranging  from  238  feet  at  low 
water  to  475  feet  at  tlood  stage;  with  the  point 
of  maximum  efficiency  coming  at  the  normal 
reservoir,  producing  an  effective  head  of  408 
feet.  It  is  expected  that  an  effective  head 
in  excess  of  36G  feet  will  be  provided  at  least 
75  percent  of  the  time.  Shasta  power  plant 
is  designed  to  accommodate  five  103,000- 
horsepower  units,  consisting  of  vertical-shaft, 
single-runner,  Francis-type  turbines  with 
spiral  casings,  together  with  3-phase,  60-cycle, 
138y2-revolution-per-minute,  13-800-volt  alter- 
nating-current generators.  Station  service 
requirements  will  be  met  by  2  small  units, 
consisting  of  3,500  horsepower,  600-revolutions- 
p  e  r  -  m  i  n  u  t  e,  vertical-shaft,  single-runner, 
Francis-type  turbines  connecting  with  2,500- 
kilovolt-ampere  2,400-volt,  60-cycle,  alternat- 
ing-current generators.  The  dam  and  power- 
house will  be  connnected  by  means  of  five 
exposed,  welded  plate-steel  penstocks,  about 
830  feet  in  length  and  varying  in  diameter 
from  15  feet  3  inches  at  the  intake  to  11  feet 
0  inches  at  the  downstream  end,  one  for  each 
main  unit.  Water  for  the  2  station  service 
units  will  be  obtained  through  a  flexible  valve 
arrangement  from  the  main  penstocks.  River 
outlet  works,  bypassing  water  around  the 
turbines,  are  to  be  embedded  in  the  spillway 
section  of  the  dam.  Three  transformers  per 
unit,  each  with  a  rating  of  25,000  kilovolt- 
amperes,  are  located  on  the  deck  on  the  down- 
stream face  of  the  powerhouse. 

Grand  Coulee  Power  Plant 

The  Grand  Coulee  Dam  and  power  plant 
now  under  construction  make  up  the  first  unit 
of  the  vast  Columbia  Basin  project.  The  res- 
ervoir, of  a  maximum  length  of  151  miles,  will 
impound  10,000,000  acre-feet  of  water.  The 
upper  80  feet  of  the  reservoir,  containing 
about  5,000,000  acre-feet,  will  be  available  for 
use  in  power  generation  and  for  regulating  the 
river  flow  downstream.  Part  of  the  second- 
ary power  generated  will  be  used  during  high 
water  seasons  to  pump  water  into  a  balancing 
reservoir  in  the  Grand  Coulee  where  by  means 
of  a  system  of  canals  and  laterals  it  will  be 
distributed  for  irrigation  purposes  to  about 
1,200,000  acres  of  fertile  but  dry  lands.  The 
maximum  flow  at  the  dam  site  is  492,000  cubic- 
feet  per  second  and  the  minimum  is  about 
20,000  cubic  feet  per  second  with  an  average 


flow  of  109,000  cubic  feet  per  second.  The 
average  amount  of  electrical  energy  available 
each  year  is  estimated  at  12,520,000,000  kilo- 
watt-hours of  which  8,320,000,000  kilowatt-i 
hours  is  firm  energy  and  4,200,000,000  kilo- 
watt-hours is  secondary  energy.  A  maxi-. 
mum  of  2,260,000,000  kilowatt-hours  of  this, 
secondary  energy  will  be  used  for  pump- 
ing for  irrigation.  The  power  plant  lo- 
cated on  the  toe  of  the  dam  consists  of  two 
powerhouses,  one  at  each  end  of  the  darn. 
Each  building  is  designed  for  the  ultimate' 
installation  of  nine  150,000-horsepower  tur- 
bines driving  60-cycle  main  generators  of 
108,000  kilovolt-arnpere  capacity  each  and  in 
addition  the  left  powerhouse  provides  space 
for  three  14,003-horsepower  turbines  driving 
60-cycle  service  generators  of  12,500  kilovolt- 
amperes  each,  and  for  a  control  bay.  The 
control  bay  will  contain  a  machine  shop,  con- 
trol room,  offices,  and  general  station  service 
facilities.  The  power  from  6  of  the  150,000-J 
horsepower  units  will  be  used  for  operating 

l  -    65, horsepowi  i     i ping    units    in    the 

Grand  Coulee  pumping  plant  which  forms  the 
left  abutment  of  the  main  dam.  The  initial 
development  includes  the  completion  of  the 
left  powerhouse  and  the  installation  of  three 
150,000-horsepower  main  units,  two  14,000- 
horsepower  station  service  units  and  common 
station  facilities.  The  turbines  are  of  the 
Francis-type  with  single-vertical-runner  and 
with  respect  to  horsepower  capacity  are  the 
largest  hydraulic  prime  movers  in  existence. 
The  center  lines  of  the  turbine  distributors  are 
set  at  elevation  938.0  so  that  the  tail  water 
surfaces  will  vary  from  about  60  feet  above  to 
6  feet  below  the  center  line  of  the  tin  bines, 
the  average  being  from  5  to  10  feet  above  it. 
The  turbines  will  operate  under  a  net  effective 
head  varying  from  a  minimum  of  265  feet  to 
a  maximum  of  355  feet  but  for  90  percent  of 
the  time  the  weighted  average  net  head  is 
330  feet.  The  powerhouse  is  of  reinforced 
concrete  construction  with  steel  trusses.  The 
downstream  wall  is  of  box  girder  design  heav- 
ily reinforced  to  take  the  pressure  of  tail 
water  to  a  maximum  possible  elevation  at 
flood  stage  of  1,020. 


New  Maps  Available 

A  NEW  MAP  of  the  Main  Power  Transmis- 
sion Lines  in  Western  United  States  and  one 
of  the  Central  Valley  Project,  California,  have 
been  issued  by  the  Bureau  of  Reclamation  and 
may  be  obtained  upon  application  to  the  Bu- 
reau, payment  to  be  made  in  advance  by  check 
or  money  order  drawn  to  the  Bureau  of 
Reclamation.  POSTAGE  STAMPS  ARE  NOT 
ACCEPTABLE.  These  maps  are  described 
as  follows : 

Main  Power  Transmission  Lines  in  Western 
United  States.  Map  No.  40-7  (1940)  :  size 
22  by  23  inches;  price,  25  cents  each. 

Central  Valley  Project,  California.  Map 
No.  40-14  (1940);  colored;  size  15  by  21  y2 
inches ;  price,  25  cents  each. 
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Transmission  Lines 


TRANSMISSION  lines  sometimes  form  an  im- 
portant  part  of  project  construction  when 
i  lie  project  includes  power  development.  The 
increase  in  the  number  of  large  multiple-pur- 
pose projects  in  which  power  generation  fig- 
ures as  a  major  element,  has  in  recent  years 
brought  about  an  increase  in  the  amount  of 
transmission  line  construction  by  the  Bureau. 

By  the  fall  of  1940  the  Bureau  will  have 
1,550  miles  of  60-cycle,  3-pkase  transmission 
lines  in  operation.  The  voltages  of  these  lines 
range  from  33,000  to  154,000  volts,  and  wood- 
pole  construction  has  been  used  throughout. 
These  lines  are  constructed  in  11  Western 
States  and  are  on  15  of  the  Bureau's  reclama- 
tion projects.  The  terrain  over  which  these 
transmission  lines  are  constructed  varies  from 
the  roughest  Colorado  Rocky  Mountain  dis- 
tricts  to  the  plains  of  Wyoming  and  the  desert 
of  Arizona.  Customers  served  include  REA 
developments,  municipally  owned  systems,  or 
public  utility  companies  which  in  turn  dis- 
tribute the  power  to  the  individual  consumer. 
The  Bureau  does  not  enter  into  retail  power 
sales  except  within  its  own  Government- 
operated  camps. 

A  typical  installation  of  33,000-volt,  2,000- 
kilovolt-ampere  line  is  the  one  constructed 
from  the  Pilot  Butte  plant  near  Riverton  to 
Thermopolis,  Wyo.,  a  distance  of  50  miles, 
where  it  then  interconnects  with  the  Mountain 
States  Power  Co.  system.  A  66,000-volt,  21,600- 
kilovolt-ampere  line  from  the  Green  Mountain 
power  plant  in  Colorado  is  now  under  con- 
struction to  the  west  portal  of  the  Colorado- 
Big  Thompson  project's  diversion  tunnel  near 
Grand  Lake,  Colo.,  a  distance  of  50  miles. 
This  line  will  serve  Kremmling,  Hot  Springs, 
and  Granby,  Colo.  A  110,000-volt,  32,400-kilo- 
volt  ampere  line  is  in  operation  from  the 
Seminoe  power  plant  to  Cheyenne,  Wyo.,  a 
distance  of  143  miles.  A  continuation  of  this 
line  operates  to  Greeley,  Colo.,  a  distance  of 
53  miles,  where  it  interconnects  with  the  net- 
work of  the  Public  Service  Co.  of  Colorado. 
This  line,  recently  extended  an  additional  70 
miles  east,  will  serve  the  city  of  Fort  Morgan. 
Colo.,  and  the  new  REA  developments  at  Wig- 
gins and  Brush,  Colo.  A  154,000-volt,  80,000- 
kilovolt-ampere  line  has  been  built  from 
Parker  Dam  power  plant  to  Phoenix,  Ariz., 
a  distance  of  135  miles.  It  is  serving  the  Salt 
River  Valley  Water  Users  Association  with 
power  now  being  obtained  from  Boulder  Dam 
over  the  lines  of  the  Metropolitan  Water  Dis- 
trict of  southern  California.  This  connection 
has  served  to  alleviate  a  serious  power  short- 
age in  central  Arizona  growing  out  of  drought 
in  the  watershed  of  the  Salt  River.  When 
the  Parker  Dam  plant  has  been  installed,  this 
line  will  serve  other  utilities  in  central 
Arizona  as  well. 

All  transmission  lines  have  been  designed 
in  the  Denver  office  of  the  Bureau  of  Recla- 


mation. Stability  and  corona  studies  are  made 
on  each  new  prospective  line  to  determine 
the  economic  voltage  and  conductor  size.  In 
specific  cases,  when  it  is  proposed  to  connect 
a  Bureau  line  into  an  established  transmission 
network,  calculating  board  studies  have  been 
made  to  determine  the  most  satisfactory  line 
characteristics.  In  general,  all  design,  line 
construction,  and  ground  clearances  are  made 
to  conform  to  the  National  Safety  Code,  issued 
by  the  United  States  Bureau  of  Standards. 

In  the  design  of  its  transmission  lines,  the 
Bureau  endeavors  to  utilize  as  much  of  the 
available  wood  insulation  between  phase  con- 
ductors as  possible.  In  the  recent  design  of 
the  33,000-  and  44,000-volt  transmission  lines 
a  triangular  configuration  of  conductors  has 
been  adopted.  Wood  cross-arm  braces  are 
used  and  the  cross-arm  hardware  is  not 
grounded.  To  raise  further  the  electrical 
impulse  strength  of  the  structure  and  thereby 
decrease  the  lightning  hazard,  wood-strain  guy 
insulators  are  installed  in  all  guys.  This  type 
of  construction  tends  to  produce  the  effect 
of  a  floating  line  and  has  been  found  very 
effective  in  decreasing  outages  from  lightning. 
The  66,000-,  110,000-,  and  154,000-volt  lines 
of  the  Bureau  have  all  been  constructed  of 
the  wood-pole,  H-frame  type,  using  two 
cross  arms  mounted  parallel  to  each  other  and 
separated  with  steel  hardware.  The  average 
span  of  the  H-frame  type  lines  has  been 
between  000  and  675  feet,  depending  on  the 
type  of  conductor.  The  lines  have  been  con- 
structed of  suspension-type  structures,  dead- 
end tension  structures  used  only  at  points  of 
<-onductor  uplift  or  long  spans.  Wood 
X-braces  have  been  installed  on  a  number  of 
H-frame  structures  for  rigidity,  and  section- 
alizing  switches  have  been  constructed  in  the 
lines  at  suitable  points.  Wherever  practical, 
ground-fault  neutralizers  have  been  installed 
at  the  substations  for  lightning  protection  of 
the  transmission  lines.  This  method  of  pro- 
tection requires  that  the  transmission  line 
structures  have  a  high  electrical  impulse 
strength  between  the  phase  conductors.  The 
structure  hardware,  therefore,  is  not 
grounded  and  advantage  is  taken  of  the  wood 
insulation.  Each  structure  is  grounded  by 
a  ground  wire  which  is  stapled  to  each  pole 
for  its  full  length  and  wrapped  around  the 
butt  end  of  the  pole.  Overhead  ground  wires 
have  not  been  installed  on  the  present  66,000- 
volt  nor  on  the  110,000-volt  lines.  The 
154,000-volt  line  recently  completed  between 
Parker  Dam  and  Phoenix,  Ariz.,  has  2  over- 
head ground  wires  and  is  further  protected 
with  the  installation  of  a  continuous  copper 
counterpoise  buried  approximately  2  feet 
underground  and  connected  to  the  structure 
ground   system  at  each  structure. 

In  providing  means  for  disposal  of  the 
power  generated  at  the  various  power  plants 


of  the  Bureau  it  has  been  necessary  to  des 
and  install  substations  ranging  from  a  sini 
designed  100-kilovolt-ampere  station  for  s 
ply  to  a  small  municipality  to  the  500, 
kilovolt-ampere  switching  station  feeding- 
three  287-kilovoll  transmission  lines  of  the  < 
of  Los  Angeles  at  Boulder  Dam. 

The  Bureau  provides  the  necessary  facili 
for  connection  to  the  transmission  or  dis 
bution  equipment  of  the  wholesale  custom] 
who  have  quite  a  wide  range  of  reqiuremei 
The  switching  and  transforming  facili 
which  the  Bureau  has  been  called  upon 
supply  may  be  divided  into  five  gene 
groups : 

1.  The  high  voltage  switching  station  c 
necting  to  the  transmission  lines  of  the  < 
tomer  or  to  the  lines  of  the  Bureau  its 
Examples  of  this  type  are  the  287-kilo1 
switchyard  for  the  city  of  Los  Angeles, 
230-kilovolt  switchyards  for  the  Metropoli 
Water  District  and  the  Southern  Califor 
Edison  Co.  and  the  138-kilovolt  switchyard 
the  Nevada-California  Power  Co.  at  Boul 
Dam. 

2.  The  high  voltdge  step-down  suhstat 
The  capacities  of  transformers  used  at  s 
stations  of  this  type  vary  through  a  w 
range,  and  in  some  instances,  the  high  volt 
switching  facilities  of  the  first  type  are  c 
bined  with  this  type,  as  at  the  Cheyenne  s 
station  of  the  Kendrick  project.  These 
tions  usually  constitute  interconnections 
tween  the  transmission  system  of  the  Bur 
and  private  utility  systems. 

3.  The  distribution  substation  of  the 
reau  is  usually  built  for  a  single  custon 
such  as  a  municipality  or  REA  district 
whom  the  distribution  system  belongs.  I 
ally  no  interconnection  is  involved  in  this  t; 
Present  REA  activity  has  resulted  in 
building  of  many  such  stations.  Fort  IV 
gan  and  Wiggins  substations  are  typical  il 
nations  of  this  type. 

4.  Pumping  plant  transformer  stations 
necessary  on  all  irrigation  projects  requii 
pumping  and  may  take  their  power  fi 
either  the  transmission  lines  of  the  Bur 
or  from  those  of  private  utilities.  The 
reau  has  a  relatively  large  number  of  s 
stations,  which  are  standardized  to  the  ext 
which  local  conditions  will  permit.  Glenc 
transformer  station  is  one  of  a  fairly  ret 
design. 

5.  Temporary  construction  substations 
needed  wherever  construction  power  is  : 
nished  by  the  Bureau  to  the  contractor  oi 
its  own  field  forces.  In  some  cases,  the  ( 
struction  substation  later  becomes  the  per 
nent  installation  for  outgoing  power.  In 
cases  where  the  installation  is  known  to 
temporary,  conservatively  designed  w 
structures  are  used  with  steel  and  conci 
for  the  permanent  jobs.  Green  Mount 
construction  substation  is  a  typical  cxan 
of  the  temporary  type. 

Step-down  transformer  capacity,  now  0] 
a  ting  or  to  be  installed  in  Bureau  substati 
totals  approximately  218.0C0  kilovolt-ampe 
which  is  exclusive  of  all  Bureau  pumr 
plant  transformer  stations.  Present  and  c 
nitely  planned  synchronous  condenser  ins 
lations  total  66,000  kilovolt-amperes. 
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DATA   ON  POWER   PLANTS 
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EXPLANATION 
Hydro -electric  plant*  100000  kilowott  or  over 
Hydro-electnc  plant     15000  to  99999  kilowatt 
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Lines  owned  and  operated  by  private  companies 
Shown  only  where  they  are  of  motor  importance 
-  Transition  between  lmes  of  different  voltages. 

■  Example  of  indication  of  voltage  of  line 
Dam  on  river  or  drop  structure  on  cone' 

Shown  at  power  projects  only 
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GRAVITY  will  not  always  carry  irrigation 
water  to  the  lands  to  be  served,  and  pumping 
has  been  resorted  to  for  both  large  and  small 
irrigation  systems.  Pumps  are  used  also  in 
disposal  of  collected  drainage  water  in  many 
instances. 

Pumping  plants  constructed  for  irrigation 
and  drainage  purposes  may  be  divided  into 
four  classes. 

1.  Individual  pumping  plants  installed  on 
farms  for  irrigation  of  the  farmstead  by 
water  pumped  from  wells. 

2.  Pumping  plants  which  are  located  at  a 
source  of  water  to  lift  the  water  to  receiving 
reservoirs  or  for  discharge  directly  into  dis- 
tribution  systems. 

?>.  Pumping  plants  which  function  as  a  part 
of  a  distribution  system  serve  to  relift  water 
along  the  main  canals  or  to  relift  water  from 
the  main  canals  into  secondary  canals  and 
laterals. 

4.  Pumping  plants  which  are  constructed 
for  the  purpose  of  pumping  collected  drainage 
water  into  adequate  disposal  channels. 

The  Bureau  of  Reclamation  has  constructed 
pumping  plants,  both  small  and  large,  of  the 
three  classes  last  named.  There  are  now  in- 
stalled 77  pumping  plants  having  a  total 
pumping  capacity  of  6,100  second-feet  and  op- 
erating at  static  lifts  ranging  from  1.5  to  200 
feet.  These  installations  comprise  pumping 
units  of  both  the  vertical  and  horizontal  types, 
driven  by  electric  motors,  hydraulic  turbines, 


Pumping 


and  oil  and  gas  engines. 

A  typical  example  of  a  pumping  plant  lo- 
cated at  a  source  of  water,  and  lifting  water 
directly  into  a  gravity  distribution  system  is 
the  Glendive  pumping  plant  in  Montana.  The 
pumping  units  are  of  the  vertical,  volute, 
centrifugal  type,  direct-connected  to  vertical 
synchronous  motors  having  direct-connected 
exciters.  The  plant  consists  of  two  units 
with  provision  for  an  additional  unit.  Each 
pump  unit  has  a  capacity  of  110  second-feet 
when  operating  at  a  total  head  of  103  feet. 
Each  pump  has  a  separate  intake  tube  formed 
of  concrete  with  trashracks  and  stop  logs 
provided  at  the  entrance.  The  pumps  operate 
under  4  feet  of  suction  lift.  Each  pump  dis- 
charges into  a  common  84-inch  diameter 
monolithic-concrete  discharge  pipe  line  725 
feet  in  length.  A  motor-operated  gate  valve 
is  installed  in  the  discharge  of  each  pump  so 
that  priming  of  the  pumps  may  be  accom- 
plished separately.  This  also  serves  to  pre- 
vent the  discharge  water  of  an  operating 
pump  from  short-circuiting  through  the  idle 
pumps.  The  pumps  and  motors  are  designed 
to  operate  safely  in  reverse  direction  upon  re- 
versal of  flow  of  water  in  the  discharge  line. 
The  discharge  pipe  is  provided  with  a  flap 
valve  and  vent  at  its  outlet  at  the  canal. 

Similar  in  class  to  the  Glendive  pumping 
plant  are  the  Dead  Ox,  Owyhee  Ditch,  and 
Grand  Coulee  pumping  plants.  The  Grand 
Coulee   plant,    when    completed,    will   be   the 


father  of  all  pumping  plants.  This  giant  pi; 
will  have  an  ultimate  installation  of  12  \ 
tical,  motor-driven  pumps  of  1,600  seco 
feet  capacity  each,  when  operated  at  a 
varying  from  295  to  320  feet.  These  pun 
will  lift  6,000,000  acre-feet  of  water  annus 
from  the  reservoir  of  Grand  Coulee  Darn 
the  Columbia  River  for  irrigation  of  Colum 
Basin  lands.  The  pumps  will  be  opera 
during  periods  when  there  is  an  excess 
water  available  in  the  reservoir  for  poi 
generation. 

The  Contra  Costa  Canal  pumping  plants 
California  are  typical  of  plants  which  fi 
tion  as  a  part  of  a  distribution  system.  T 
are  used  to  relift  water  at  4  points  to  hig 
levels  along  a  canal,  each  plant  handling 
capacity  of  the  canal  through  separate  1 
varying  from  25  to  50.5  feet.  The  pla 
ultimately  will  have  6  units  each,  insta! 
in  wet  pits.  Each  unit  will  consist  ol 
vertical,  single-stage,  submerged,  modi 
propeller-type  pump  direct-connected  to 
tical,  synchronous  motors  with  dir 
connected  exciters.  The  pumps  discha 
directly  into  a  canal  at  the  rear  of  the  pla 
each  discharge  pipe  being  fitted  with  a  : 
valve.  Upon  shut-down  of  the  pumps, 
water  in  the  discharge  pipes  returns  thro 
the  pump  to  the  pump  pit.  In  a  series 
relift  plants,  it  is  important  that  the  pl£ 
keep  in  step  and  thus  maintain  constant  i 
and  canal  water  level.     These  Contra  C< 


Contra  Costa  Canal — Pumping  Plant  No.  4,  Central  Valley  project,  California 
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Cross  section,  Wisteria  Pump  Turnout 
No.  2,  Ail-American  Canal 

banal  plants  regulate  the  flow  and  water  level 
!n  the  canal  by  automatic  means  and  overflow 
,veirs  are  provided  on  the  discharge  side  of 
he  plants  to  prevent  overflow  of  the  canal 
n   the  event  of  accidental   shut-down   of  an 


upstream  plant. 

Small  installations  of  relift  pumps  are  often 
installed  along  main  distribution  canals. 
The  MacNutt  and  Lindsey  pump  turn-out 
located  on  the  Ail-American  Canal  system 
is  a  typical  installation  of  low-lift  pump 
for  raising  water  from  a  canal  to  a  lat- 
eral for  irrigation  purposes.  This  pump- 
ing unit  is  of  the  low-head,  vertical-shaft, 
propeller  type  having  a  capacity  of  9  second- 
feet  when  pumping  against  a  head  of  4  feet. 
The  pump  is  direct-connected  to  a  vertical, 
weatherproof,  induction-type  motor  but 
because  of  ils  location  in  a  region  of  extremely 
high  temperatures,  the  motor  is  protected 
from  the  intense  sun  by  a  sheet-metal  housing 
designed  to  provide  ample  ventilation  of  the 
motor.  The  water  is  admitted  to  the  pump 
through  a  trashrack  and  the  pump  discharges 
through  an  underground  pipe  into  the  laterals. 
As  this  unit  supplies  water  to  two  laterals, 
a  -ale  valve  is  installed  ill  each  discharge  pipe 
so  that  each  lateral  may  lie  supplied  sep- 
arately <ir  so  as  to  adjust  the  flow  when  both 
laterals  are  being  supplied  simultaneously. 

Typical  of  small  drainage  pumping  plants 
are  the  Tide  Lake  pumping  plants  of  the 
Klamath  project  of  which  plant  No.  5  is 
representative.  This  plant  contains  3  pump- 
ing units  and   consists  of  a  wood   structure 


mounted  on  timber  piling  located  along  the 
side  of  the  drainage  canal.  The  pumping 
units  are  of  the  low-bead,  vertical-shaft,  pro- 
peller type,  each  having  a  capacity  of  25 
second-feet  when  operating  at  an  average 
head  of  10  feet.  The  units  are  direct- 
connected  to  vertical,  squirrel-cage,  induction 
motors.  The  pump  inlets  are  protected 
against  weeds  and  debris  by  trashraeks  and 
the  pumps  discharge  through  steel  pipe  lines 
into  a  higher  level  drainage  canal  which  Hows 
into  the  lake.  Flap  valves  are  provided  at 
the  outlet  end  of  each  discharge  pipe  in  order 
to  prevent  back  flow  of  water  from  the  dis- 
charge drainage  canal. 

The  pumping  plants  described  are  repre- 
sentative of  various  plants  now  constructed 
and  in  operation  by  the  Bureau  of  Reclama- 
tion. In  the  design  of  each  plant,  consider- 
ation is  given  to  the  selection  of  the  most 
adaptable  type  of  pumping  unit  for  efficient 
operation  under  the  specified  pumping  condi- 
tions, selection  of  the  proper  number  of  units 
to  give  flexibility  of  operation  under  the  vary- 
ing seasonal  demand,  type  of  structure  best 
suited  to  the  location,  most  economical 
arrangement  of  plant  and  equipment  layout, 
and  extent  of  auxiliary  plant  equipment 
necessary  for  good  operation  and  maintenance 
of  the  pumping  units. 


eft:  Cross  section,  Tule  Lake  Pumping  Plant  No.  5,  Klamath 
project,    Oregon-California 
Right:  Cross  section,  Glendive  pumping  plant,  Buffalo    Rapids 
project,  Montana 

I 
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First  Crossing,  Sacramento  River,  Central  Valley  project,  California 


Boulder  (~ity,  Boulder  Canyon  project,  Nevada 
Bridge  building  for  railroad  relocation,  Central  Valley  project 


Auxiliary 


AVHEN  projects  of  the  Bureau  of  Reclamatio 
are  mentioned  the  discussion  ordinarily  cet 
ters  around  the  problems  of  the  storage,  dis 
tribution.  and  drainage  of  water  aud  th 
production  of  power  and  its  transmission,  an* 
scant  attention  is  given  to  the  various  inci 
dental  problems.  These  may  require  cor 
struction  of  new  and  relocation  of  existin 
railroads  and  highways,  construction  o 
bridges,  tunnels,  and  towns;  protection  o 
migratory  fish ;  removal  of  excessive  silt  froi 
the  water  to  prevent  filling  the  canals ;  tent 
poraiy  diversion  of  the  stream  to  permit  coi 
struction  of  a  dam:  and  innumerable  othe 
auxiliary  features.  These  auxiliary  feature 
may  assume  major  importance  on  some  pro; 
eels,  even  to  the  extent  of  determining  th 
practicability  of  the  project. 

The  construction  of  Shasta  Dam,  Centn 
Valley  project,  with  its  attendant  reservoi 
necessitated  the  relocation  of  a  portion  of  th 
main  line  of  the  Southern  Pacific  Railroa 
and  of  United  States  Highway  No.  99,  bot 
of  which,  in  search  of  "water  grade,"  ha 
followed  the  Sacramento  River  Canyo 
through  the  reservoir  area.  Construction  c 
approximately  30  miles  of  railroad  with 
passing  tracks  each  a  little  over  1  mile  long 
adequate  station  and  operational  facilities  ii 
eluding  buildings,  water  tanks,  water  suppl; 
and  sewage  disposal  systems;  suitable  signs 
systems  and  the  relocation  of  telegraph,  tel 
phone  and  power  lines;  and  the  constructs 
of  about  Ii'1-  miles  of  new  highway  were  it 
eluded  in  the  program  of  reservoir  clearin; 
There  were  12  tunnels,  totaling  about  19,(K 
feet  in  length,  built,  and  8  principal  bridgj 
308  to  4,346  feet  long,  totaling  about  12,3( 
feet.  Of  special  interest  is  the  Pit  Riv< 
bridge,  a  great  double-decked  structure  no 
being  built  to  carry  both  the  highway  ar 
railroad  across  an  arm  of  the  reservoir.  Tl 
highway  on  the  upper  deck  will  be  about  5( 
feet  above  the  stream  bed.  There  is  about  ( 
feet  between  decks.  Similar  railroad  ar 
highway  relocations  were  made  at  Grar 
Coulee  Dam,  Columbia  Basin  project,  of 
poii  ion  of  the  Great  Northern  Railroad  r 
quiring  about  28  miles  of  railroad  coiistru 
tion  and  3]/>  miles  of  highway  constructio 
including  several  bridges  and  some  railros 
terminal  facilities ;  and  many  of  smaller  sea 
have  been  required  elsewhere. 

A  little  more  unusual  is  the  problem  i 
preserving  the  migratory  fish  industry  on  tl 
streams  being  utilized  for  reclamation  pu 
poses.  Salmon  and  steelhead  trout  spawn< 
in  fresh  water  migrate  to  the  sea  and  retui 
to  their  native  streams  at  maturity  in  the 
turn  to  spawn.  A  high  dam  will  block  tl 
run  of  these  fish,  attempting  to  reach  the 
spawning  grounds  beyond,  and  they  will  n 
naturally  seek  other  areas  accessible  to  thei 
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Works 


It  rather  will  die  trying  to  jump  the  dam. 
a  order  to  avoid  the  loss  of  blocked  runs, 
nine  means  must  he  provided  to  allow  the 
Kh  unrestricted  passage  over,  through,  or 
round  any  dam  built  ou  streams  subject  to 
lese  migrations,  or,  if  that  is  impossible,  as 
M  Grand  Coulee  Dam,  the  runs  must  be  sal- 
llged  through  transplanting.  Small  dams 
we  provided  with  tisli  ladders,  and  larger 
bns  have  found  elevators  more  satisfactory. 
1  sudi  mammoth  structures  as  Grand  Coulee 
am  no  satisfactory  means  could  be  found 
•  gel  the  fish  over,  which,  it  was  discovered, 
liould  have  been  useless  anyway  since  the 
pgerlings  would  be  killed  by  the  sudden 
aanges  of  water  pressures  in  their  migration 
must  ream  over  the  dam.  The  alternative 
as  to  establish  the  fish  runs  in  the  tribu- 
iiries  which  eider  the  Columbia  River  below 
ic  dam. 

Removal  of  Sill  From  River  Necessary 

In  building  the  Imperial  Dam  across  the 
It-laden  Colorado  River  to  divert  water  for 
le  AU-American  and  Gila  Canals,  it  was 
ecessary  to  make  provision  for  the  removal 
f  the  silt  to  avoid  excessive  canal  mainte- 
ance  costs.  The  All-American  Canal  is  de- 
igned for  an  ultimate  capacity  of  15,155 
econd-feet,  but  will  be  operated  for  the  pres- 
et at  a  capacity  of  12.0(10  second-feet.  The 
stimated  silt  load  at  12,000  second-feet  is 
0,000  tons  dry  weight  per  day  with  a  maxi- 
num  of  00,000  tons  per  day.  The  desilting 
quipmeut  is  designed  to  remove  about  SO  per- 
ent  of  the  silt,  allowing  the  remaining  20 
ercent  to  pass  through  into  the  canals.  This 
esidual  silt  will  be  mostly  liner  than  0.05 
lUlimeter  and  will  probably  be  carried 
hrough  the  system.  The  desilting  works  for 
he  All-American  Canal  consist  of  a  series  of 
settling  basins  arranged  in  pairs,  each  basin 
69  feet  wide  and  7G9  feet  long  with  an  aver 
ge  depth  of  12..".  feel  through  which  the  water 
lasses  at  a  velocity  of  0.22  feet  per  second 
esulting  in  a  detention  period  of  about  21 
linutes.  Each  basin  is  equipped  with  12  ro- 
ary  type  scrapers  125  feet  in  diameter  ar- 
anged  to  move  the  deposited  silt  into  collect- 
tig  trenches,  from  which  it  is  finally  sluiced 
tito  the  river  below  the  dam. 

These  illustrations  are  among  the  major 
rorks  of  incidental  occurrence,  but  by  no 
leans  all.  Every  project  is  different  and 
resents  entirely  new  problems  or  old  prob- 
;ms  in  new  ways.  The  construction  of  Boul- 
er  City,  made  necessary  by  the  fact  that 
round  the  site  of  Boulder  Dam  at  the  outset 
f  construction  there  were  no  habitations, 
ligb.1  be  given  as  another  example  of  this 
roup  of  auxiliary  works,  and  many  others 
xist. 
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Four  bridges  span  the  All-American  Canal  at  this  point 


Migratory  fish  being  loaded  on  fish  truck,  Columbia  Basin  project,  Washington 
Desilting  works,  All-American  Canal 


The  Results 


FEDERAL  Reclamation,  since  its  adoption  in 
1902,  lias  effected  the  development  or  the 
improvement  of  water  supply  for  some 
3,000,000  acres.  These  works  represent  an 
investment  of  some  $3SO,000,000,  practically 
all  of  which  is  returnable  to  the  United 
States  under  existing  repayment  contracts 
with  the  water  users.  Private  initiative  and 
pioneer  perseverance  in  developing  irrigation 
account  for  another  17,000,000  acres,  with  a 
value  of  more  than  a  billion  dollars  in  works. 

These  20,000,000  acres  under  irrigation  lie 
in  the  17  States  west  of  or  bisected  by  the 
100th  meridian.  For  the  most  part  land  west 
of  the  100th  meridian  is  arid  or  semiarid, 
and  these  classifications  make  up  more  than 
one  third  of  the  area  of  continental  United 
Stales.  Without  irrigation,  little  of  this  land 
can  be  productive  of  crops.  About  3  percent 
of  it  now  is  irrigated,  an  amount  insufficient 
to  supply  all  the  needs  of  the  population  of 
the  region.  Agricultural  products  and  proc- 
essed foods  are  imported  from  other  areas 
even  into  districts  actually  irrigated.  The 
Federal  projects  alone  provide  midwestern, 
southern,  and  eastern  manufacturers  and  dis- 
tributors with  an  annual  market  worth  more 
than  $200,000,000.  Important  imports  are 
corn,  hog  and  pork  products,  cotton,  cotton- 
seed and  textiles,  tobacco  and  tobacco  prod- 
ucts, flour  and  processed  cereals,  and 
automobiles  and  motor  supplies.  Hardly  less 
in  volume  of  business  are  clothing  and  farm 
implements  required  in  this  large  area. 

The  Western  States  are  known  for  their 
citrus  fruits,  their  winter  and  off-season 
vegetables,  their  special  fruits  and  potatoes, 
their  cattle  and  sheep,  and  their  hay  and 
forage  production.  Under  the  more  stable 
farming  of  the  irrigated  areas  where  town  and 
city  population  depend  on  local  crops,  the 
average  acreages  are  about  as  follows: 

Percent 

Alfalfa  hay 29 

Pasture  and  forage 13 

<  Vreals 23 

Vegetables  and  truck 11 

Cotton  and  cottonseed 8 

Sugar  beets 0 

Fruits  and  nuts 4 

Seeds •  2 

.Miscellaneous 4 


100 

The  data  are  taken  from  the  Federal 
Reclamation  project  returns.  Crop  values  for 
1939  on  the  Federal  Reclamation  projects 
averaged  $37  per  acre. 

Private  initiative  had  developed  about 
9,000,000  acres  under  irrigation  by  1902  when 
the  Reclamation  Act  was  adopted  and  the 
reclamation  fund  was  created.     Private  initia- 


tive has  since  doubled  its  original  area,  and 
during  the  past  38  years  the  Federal  Gov- 
ernment has  constructed  works  for  a  water 
supply  for  3,000,000  acres,  about  two-thirds  of 
which  was  rehabilitation  of  early  irrigated 
areas. 

Civic  Development 

Federal  Reclamation  farm  and  community 
population  exceeds  900,000,  with  about  225,000 
persons  living  on  some  50,000  irrigated  farms. 
Approximately  700,000  persons  live  in  258 
cities  and  towns  located  on  the  projects  or 
in  the  immediate  vicinity  and  largely  depend- 
ent on  the  irrigated  areas  for  their  livelihood. 
Reclamation  communities  are  in  themselves 
healthy  and  thriving  communities. 

Power  production  is  of  considerable  value 
on  13  of  the  projects.  More  than  2,000,000,000 
kilowatt-hours  of  electrical  energy  were  pro- 
duced in  1939 :  enough  to  supply  a  year's 
power  needs  to  a  city  of  2,000,000  people. 
This  power  is  provided  for  home  and  farm 
power  use  in  many  varied  ways  and  is  often 
a  major  factor  in  project  financing. 

The   care   and  operation   of   16   completed 


projects  or  divisions  of  projects  have  remainli 
under  the  direct  supervision  of  the  Bures 
with  annual  charges  fixed  by  public  notiq 
issued  by  the  Secretary.  The  water  users  ai  | 
required  to  advance  sufficient  funds  to  covt 
annual  cost  of  operation  and  maintenanli 
with  no  water  delivered  until  the  chargji 
have  been  paid.  There  are  25  projects  or  1 
visions  of  projects  where  canal  systems  hail 
been  completed  and  turned  over  to  organizfli 
water  users  for  operation  and  maintenanli 
under  contracts.  With  few  exceptions  til 
care  and  operation  of  storage  dams  and  rli 
ervoirs  have  been  retained  by  the  Bureau.li 

Works  now  under  construction  or  aboutB 
begin  will  add  some  2,000,000  acres  to  tj 
Federal  Reclamation  total  within  the  ne» 
decade.  The  Columbia  Basin  project  will  i, 
the  following  decade  make  available  for  se 
tlement  another  million  acres.  About  half  o 
this  total  will  be  lands  available  for  settlt 
ment  and  half  lands  already  settled  whic 
will  be  supplied  with  adequate  water. 

Operating  projects  have  repaid  more  tha 
.$00,000,000  on  the  construction  costs,  an 
collections  are  generally  satisfactory. 


List  of  Projects,  Divided  as  to  Purposes,  Now  Under  Constructor 


Project  and  State  Acres 

Supplemental  water  of  vital 
necessity  for  present  irri- 
gated areas  with  flood 
control  and/or  power  con- 
tributing to  the  relief 
needed  : 

Central     Valley,      Cali- 
fornia  2,000,000 

All-American  Canal, 

California 074,500 

Colorado-Big        Thomp- 
son,  Colorado 015,  000 

Supplemental        water       for 

early  irrigated  areas  with 

extension  of  the  areas  to 

meet   settlement   demands 

and  distribute  charges  : 

Vale,     Oregon 30,  000 

Owyhee,    Oregon-Idaho.        115,400 

Tine  River,  Colorado C!>,  000 

Rapid  Valley,  South  Da- 
kota   12,000 


3,  289,  500 


Project  ami  State  Acres 

Stabilization  of  settlement 
and  agriculture  through 
irrigation  : 

Bismarck,      North     Da- 
kota   4,000 

Buffalo    Rapids    No.     1, 

Montana 12,  000 

Buford  Trenton,     North 

Dakota 13,  400 

Mirage  Plats,  Nebraska-  12,  000 

Buffalo    Rapids    No.    2, 

Montana 11,  600 

Altus,    Oklahoma 70,  000 

Tucumcari,     New    Mex- 
ico          4.",,  000 


16S,  90 


22G,  400 


Extensions  of  successful 
projects  to  meet  settle- 
ment demands : 

Boise-Payette     (power), 

Idaho 48,  000 

Sun      River-Sun      River 

Slope,    Montana 17,  000 

Klamath-Tule      Lake, 

Oregon-California  —  11,  500 

Yakima-Roza      (power), 

Washington 72,  000 

Riverton,   Wyoming 68,  000 

Shoshone,    Wyoming 41,  000 


New  development  for  early 
settlement  requirements  : 

Deschutes,     Oregon 50,  000 

Kendrick   (power),   Wy- 
oming   35,  000 

Gila,   Arizona 150,  000 

New  development  for  future 
growth  and  settlement  de- 
mands : 

Columbia    Basin     (pow- 
er),   Washington 1,200,000 


235,  00 


1,200,00 


257.  500 


Total 5,  377,  3fl 

A  list  of  projects  and  their  operating  ofl 
cials  appears  on  the  inside  of  the  back  cov« 
page. 
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NOTES    FOR    CONTRACTORS 


Specifi- 
cation 
No. 


win, 
1327-1) 
1356-D 
1360-D 


B  22,  332    \ 
1363-D 


1351-D 
1357-D 

1365-D 

I35S-D 
1359-D 

1364-D 

V.I!  I 
1361-D 

1367-D 

Kills    1) 


Project 


Parker     Dam     Power, 
Calif.-Ariz. 

Rio  Grande,  X.  Mrs.- 
Tex. 

Boulder  Canvon,  Ariz.- 
Nev. 

Central  Valley,  Calif... 


Kendrick,  Wyo 

Provo  River,  Utah 


Columbia  Basin,  Wash 
....do.. 


.do. 


Central  Valley,  Calif. 


Rio  Grande,  X.  Mex.- 

Tex. 


Alius,  Okla. 


Kendrick,  Wyo 

Yakima-Roza,  Wash 

Pine  River,  Colo 

Rio  Grande,  X.  Mex.- 
Tex. 

Columbia  Basin,  Wash 


Bids 
opened 


Work  or  material 


April  29 
May  S 
May  14 
May  10 


May    6 

May   17 


April  22 
May  15 

May  17 


Power  transformers  for  Phoenix 
terminal  substation  and  Parker 
power  plant. 

Furnishing  and  erecting  chain-link 
fences  along  the  Franklin  Canal. 

Carbon-dioxide  fire-extinguishing 
equipment  for  Boulder  power 
plant. 

Structural-steel  frames  and  acces- 
sory metalwork  pipe  handrails, 
and  accessory  metal  work,6  screen 
irames,  ii  aprons,  and  miscellane- 
ous trashrack  metalwork. 


Electrical  conductor  and  accessories 

Two  72-inch  diameter  welded  plate- 
steel  pipes  with  57-inch  diameter 
branches. 

Bulkhead-gate  tracks  for  in  pairs 
of  bulkhead-gate  units  for  up- 
stream face  of  Grand  Coulee  I  lam. 

Twelve  500-kilovolt-ampere,  6,900- 
to  230/460-volt;  six  100-kilovolt- 
ampere,  6.900-  to  115/230-voll ;  and 
six  50-kilovolt-ampere,  O.UOll-  to 
115/230-volt,  60-cycle,  outdoor- 
type  transformers. 

Rails  and  accessory  metalwork  for 
pantry-crane  tracks  at  Grand 
Coulee  Dam. 


May  16  i  Embedded  metalwork  for  anchor- 
ages for  drum  gates  at  Friant 
Dam. 

May  14  Disconnecting  switch,  transformers, 
and  meter  panel  for  Las  Cruces 

substation 


May  20  Structural  steel,  metal  siding  and 
roofing,  doors  and  other  materials 
for  warehouses. 

April  4  Construction  of  7,500-kilovolt-am- 
pere substation  at  Laramie,  Wyo. 

May  13  13,000  barrels  of  modified  portland 
cement  in  cloth  sacks. 

May  17  10,000  barrels  of  modified  Portland 
cement  in  cloth  sacks. 

May  29  Construction  of  115-kilovolt  trans- 
mission line,  Elephant  Butte  to 
I.as  Cruces. 

June  5  Structural-steel  work,  floor  plates 
and  gratings  for  gate  hoist  struc- 
ture at  Grand  Coulee  Dam. 


Low  bidder 


Name 


Allis-Chalmers  Manufac- 
turing Co. 

Moloney  Electric  Co 

Pittsburgh  Steel  Co 


C-O-Two  Fire  Equipment 
Co. 

Paxton  and  Vierling  Iron 

Works. 
Western  Pipe  &  Steel  Co.. 

do 


California  Steel  Products 

Co. 
Milwaukee  Bridge  Co 


Aluminum  Co.  of  America. 
Western  Pipe  &  Steel  Co. 
of  California. 

Koppers     Co.     (Bartlett- 
Hayward  Division). 

American  Transformer  Co. 


Carnegie-Illinois    Steel 
Corporation. 

Bethlehem  Steel  Co 

Carnegie-Illinois    Steel 
Corporation. 

Philips  &  Davies  Inc 

American  Bridge  Co 

California  Steel  Products 

Co. 
Royal  Electric  Manufac- 
turing Co. 

General  Electric  Co 

Westinghouse  Electric  & 

Manufacturing  Co. 
Dcs  Moines  Steel  Co 


Collier  Electric  &  Radio 

Co. 
Superior  Portland  Cement 

Co. 
Colorado  Portland  Cement 

Co. 
Vancott  Co 


Valley  Iron  Works. 


Address 


Milwaukee,  Wis.. 


St.  Louis,  Mo.. 
Pittsburgh.  Pa. 


Newark,  X.  J. 


Omaha,  Nebr 

San  Francisco,  Calif. 


.do. 
.do. 


Milwaukee,  Wis... 

Washington.  D.  C. 
Los  Angeles,  Calif- 


Baltimore,  Md. 
Newark,  N.  J.. 


Denver,  Colo. 


Chicago,  111... 
Denver,  Colo. 


Kenton,  Ohio 

Denver,  Colo 

San  Francisco,  Calif. 

Chicago,  111 


Schenectady,  N.  Y__ 
Denver,  Colo 


Des  Moines,  Iowa- 
Denver,  Colo 

Seattle,  Wash 

Denver,  Colo 

Los  Angeles,  Calif.. 

Yakima,  Wash 


Bid 


'  $426,  800.  00 

2  248,  000.  00 
30,  454.  44 


3  3.  718.  10 

4  1,  905.  02 

3  2,  600. 00 

*  533.  00 

'  600.  00 
8  546.  00 

'  1,  394. 00 

2  85,  473.  02 
47,  875.  00 

52,  000. 00 

34,  542.  00 


3  15,434.00 

<  5,  250.  00 
8  11,411.00 

3  5, 000. 00 
«  7,  037.  00 
5  6,919.00 

'  2, 342. 00 

2  8,  386.  52 
8  217. 00 

4, 076.  00 


64,  275. 00 
26, 000. 00 
25, 000. 00 
31, 318. 25 

0,  isn  no 


Terms 


F.  o.  b.  Phoenix,  Ariz. 


F.  o.  b.  Earp.  Calif 

F.  o.  b.   Alton,   II!.,   St. 

Louis,  Mo.,  and  Mones- 

sen.  Pa. 
F.  o.  b.  Boulder  City,  Nev. 
do 


F.  o.  b.  Knightsen,  Calif.; 
discount  Yz  percent. 

F.  o.  b.  South  San  Fran- 
cisco. 

....do 

F.  o.  b.  San  Francisco; 
discount  2  percent. 

F.  o.  b.  Milwaukee;  dis- 
count Yi  percent. 

F.  o.  b.  Massena,  N.  Y. . . 

F.  o,  b.  Los  Angeles 


F.  o.  b.  Baltimore. 
F.  o.  b.  Odair 


F.  o.  b.  Lorain,  Ohio 


F.  o.  b.  Chicago,  111 

F.  o.  b.  Johnstown,  Pa... 


F.  o.  b.  Kenton 

F.  o.  b.  Gary,  Ind 

F.  o.  b.  San  Francisco.  .. 

F.  o.  b.  Las  Cruces 


-do. 
-do. 


F.  o.  b.  Des  Moines;  dis- 
count Yi  percent. 

Westinghouse  equipment. 

Discount  and  sack  allow- 
ance $0.50  per  barrel. 
do. 


Discount  5  percent- 


er 

trac 

aware 


May 

Do 

May 


May 
Do 

May 

Do 

Do 
Do 

Do 

May 
June 

June 

June 


June 


Dc 
June 
June 

June 

June 
Dc 

Juno 


June 

June 

I>. 

June 

Dc 


'Schedule  1. 


!  Schedule 


3  Item  1. 


s  Item  3. 


» Item  4. 


'  Item  , 


i  Schedule  3. 


HARRY  CADEN  RETIRES 


HARRY  CADEN,  senior  clerk  in  the  Denver 
office,  who  is  to  retire  from  active  service 
with  the  Government  in  August,  was  tendered 
a  farewell  banquet  at  the  Shirley-Savoy  Hotel 
on  May  '21. 

Mr.  Caden  was  born  in  Cincinnati,  Ohio. 
August  14,  1870.  After  completing  school  he 
engaged  in  mercantile  pursuits  for  about  5 
years  in  that  city.  In  1S95  lie  moved  to  Los 
Angeles,  Calif.,  and  entered  the  Government 
service  in  September  1901,  in  the  construction 
department  of  the  United  States  Navy  at  San 
Francisco,  where  was  built  every  type  of 
vessel  used  in  the  Navy  at  that  time,  anions' 
them  being  the  first  submarines  and  the  lasl 
of  the  Monitor  type  of  gunboat.  His  duties 
were  iii  connection  with  the  keeping  of  the 
construction  accounts. 

On  .March  21,  1906,  Mr.  Caden  received  an 
appointment   in   the  Reclamation    Service   as 


bookkeeper  on  the  Klamath  project  with 
headquarters  at  Klamath  Falls,  Oreg.  His 
service  with  the  Bureau  has  been  continuous 
since  that  date,  and  he  has  had  numerous 
progressively  more  important  assignments  in 
several  offices  of  the  Bureau,  including  the 
Supervising  Engineer's  office,  Portland,  Oreg.; 
the  Flathead  project  office,  St.  Ignatius, 
Mont. ;  and  the  Washington  and  Denver 
offices.  He  was  transferred  from  Washington 
to  Denver  April  1,  1920,  for  assignment  as 
special  fiscal  agent,  at  which  time  practically 
all  disbursements  for  the  various  projects  of 
the  Bureau  were  made  by  the  Denver  office 
fiscal  agent.  He  continued  in  that  position 
until  the  fall  of  1935,  when  the  disbursing  of 
public  funds  was  transferred  from  the  Bu- 
reau's special  fiscal  agents  to  regional  dis- 
bursing officers,  directly  under  the  Treasury 
Department.     liming  his  period  of  service  as 


fiscal  agent,  Mr.  Caden  handled  well  over  1 
million  dollars  for  the  Bureau  of  Reclarr 
Don.  Since  the  full  of  1935,  he  has  be 
assigned  to  the  auditing  of  all  vouchers 
the  Denver  office  prior  to  their  formal  i 
proval  and  submission  to  the  disbursi 
officers  for  payment. 

Reaching  the  statutory  age  for  retiremei 
Mr.  Caden  will  be  dropped  from  the  acti 
rolls  of  the  Bureau  at  the  close  of  August  i 
1940,  and  placed  on  the  retired  list  after  ha 
ing  rendered  nearly  39  years  of  continuo 
service  to  the  Federal  Government.  His  a< 
ual  service  in  the  Denver  office  ended  May  I 
after  which  he  was  granted  annual  lea 
until  the  date  of  actual  separation. 

Mr.  Caden  carries  with  him  the  very  be 
wishes  from  his  host  of  friends  in  the  De 
ver    and    other    offices    of    the    Bureau 
Reclamation. 
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(Date). 


OMMISSIONER, 

Bureau  of  Reclamation, 

Washington,  D.  C. 

Sir:  I  am  enclosing  my  check  '  (or  money  order)  for  $1.00  to  pay  for  a  year's  subscription  to  The  Reclamation  Era. 
Very  truly  yours, 


July  1940. 


Do  not  send  stamps. 
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added  for  foreign  subscriptions. 
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UNITED    STATES 
DEPARTMENT   OF   THE    INTERIOR 


OFFICE    OF  THE   SECRETARY 


BUREAU    OF    RECLAMATION 


OFFICE    OF    THE    COMMISSIONER 

WASHINGTON    D.  C. 


MAINTENANCE  AND  OPERATION 

ENGINEERING 

CIVILIAN  CONSERVATION  CORPS 

LEGAL 


ACCOUNTING 
PUBLIC  RELATIONS 
INFORMATION 
CLERICAL 


I  30    EMPLOYE  ES 


OFFICE    OF    THE 

DENVER 


CHIEF  ENGINEER 
COLORADO 


PROJ  E  CT   PLANN I NG 


ELECTRICAL  AND  MECHANICAL  ENGINEERING 


HYDROLOGY,    WATER    RESOURCES,  POWER,  FLOOD   CONTROL, 
AND  IRRIGATION. 

DENVER    OFFICE  -  35  EMPLOYEES 
FIELD   -365    EMPLOYEES 


POWER    PLANTS,  TRANSMISSION  ,  PUMPING  PLANTS,  GATES, 
VALVES, PENSTOCKS,  PIPE  LINES, AND  MACHINERY 

270    EMPLOYEES 


DAM     ENGINEER  ING 


CANAL     ENGINEERING 


CONCRETE    DAMS,  EARTH    FILL  DAMS,   FISH    CONTROL, 
AND  APPURTENANT    WORKS 

1  38    EMPLOYEES 


CANALS,  AQUEDUCTS,   DISTRIBUTION    SYSTEMS, 
DIVERSION   DAMS,  AND  BRIDGES 
I  00    EMPLOYEES 


MATERIALS,    TESTING,    AND    CONTROL 


OFFICE     AND    CONTRACT     ENGINEERING 


MATERIAL  TESTING,  MODEL    TESTING,   MATERIALS   CONTROL, 
AND  ENGINEERING    INVESTIGATION 

I  34    E  MPLOYEES 


SPECIFICATIONS,  ENGINEERING     FILES,  TRACING, 
AND    CONTRACTS 

I  37    EMPLOYEES 


TECHNICAL     ENGINEERING 


LEGAL 


MATHEMATICAL    ANALYSES,  TECHNICAL    INVESTIGATIONS 
34    EMPLOYEES 


LEGAL   ADVICE   AND    OPINIONS 
8     EMPLOYEES 


CLERICAL 


MISCELLANEOUS 


PERSONNEL,   PURCHASING,  MAILS  AND    FILES.  COST, 
PROPERTY, AND   STENOGRAPHIC 

I  09    EMPLOYEES 


COORDINATION,   GEOLOGY,  AND    SAFETY 
10    EMPLOYEES 


CONST  RUCTION 

35  FIELD    OFFICES-4420  EMPLOYEES 

OFFICE 

INSPECTION 

CONCRETE 

SURVEYING 

PROJECT 

AUXILIARY 

CLERICAL 

MISCELLANEOUS 

ENGINEERING 

AND    EARTH 
CONTROL 

SURVEYS 

WORKS 

Engineering  studies 

Construction  control 

Field  testing  and 

Construction  layouts 

Location 

Construction  of 

Personnel 

Geology 

and  reports 

Foundations 

control: 

Lines  and  grades 

Topography 

works  auxiliary 

Purchasing 

Labor  relations 

Preliminary  designs 

Excavation 

Sand 

Progress  estimates 

Economics 

to  the  main  units: 

Mails  and  files 

Public  relations 

Estimates 

Bockfill 

Gravel 

Land  classification 

Highways 

Cost 

Camp  operation 

Fills 

Crushed  rock 

Rights  of  way 

Railroads 

Property 

Structures 

Cement 

Water  supply 

Bridges 

Stenographic 

Equipment 

Concrete 

Towns 

Fabrication  ond 

Earth  materials 

Fish  control 

instol  lation 

Other  materials 

COMPLETED  PROJECTS 
OPERATED  BY  BUREAU 

16  PROJECTS 
I  062  EMPLOYEES 


COMPLETED    PROJECTS 
OPERATED    BY    WATER    USERS 

32   PROJECTS 
EMPLOYEES 


CIVILIAN    CONSERVATION 
CORPS 

44      CAMPS 
4  I  2    EMPLOYEES 
8000   ENROLLEES 


FUNCTIONAL   ORGANIZATION   OF   THE    BUREAU    OF    RECLAMATION 
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HAROLD  L.  ICKES,  SFCRETARY  OF  THE  INTERIOR 
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S.  0.  Harper,  Acting  Chief  Eng.;  J.  L.  Savage,  Chief  Designing  Eng.;  \V.  H.  Nalder,  Asst.  Chief  Designing  Ens;.;  L.  N.  McClellan,  Chief  Electrical  Ens  ;  Kenneth  B    Keener   Senior  Engi- 
neer, Dams;  11.  R   McBirney,  Senior  Engineer,  Canals;  E.  B.  Debler,  Hydraulic  Eng.;  I.  E.  Houk,  Senior  Engineer,  Technical  Studies;  Spencer  L.  Baird,  District  Counsel;  L.  K    Smith 
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Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


AII-American  Canal 

Altus 

Belle  Fourche 

Boise 

Boulder  Canyon  ' 

Buffalo  Rapids 

Buford-Trenton 

Carlsbad 

Central  Vallej 

Shasta  I):tui 

Friant  division . 

Delta  division 

Colorado-It  ig  Thompson 

Colorado  Kiver 

Columbia  Basin 

Deschutes 

Gila... .    ... 

Grand  Valley 

Humboldt  ..    

Kendrick 

!, 

Mill    River_. 

Mini  loka._. 

Mini  l"l.  i  I  'ov,  er  Planl 

Mirage  Flats 

Moon  Lake 

North  Platte 

Ogden  River 

Orland 

Owyhee 

Parker  Dam  Power 

Pine  River 

Rapid  Valley 

Provo  River 

RioGrar.de 

F.lenhant  Bnii,-  Power  Pla 

Riverton 

Shoshone 

I  [eart  Mountain  division  . 

Son  Ki\  er  .      

Truckee  River  Storage 

Tueumcari 

Umatilla  (McKay  Dam) 

Uncompahgre:   Repairs  to  cans 

Upper  Snake  River  Sti 

Vale 

Yakima 

Roza  division 

Yuma 


Is 


Yuma.  Ariz 

Alrus.  Okla 

Newell.  S.  J  >ak 

Boise.  Idaho 

Boulder  City,  Nev 

( llendive,  Mont 

\\  'llelo,,.   N,    Dak 

Carlsbad,  N    Mi 

Sacramento,  Calif . 

Redding.  Calif ___. 

Friant.  Calif 

Antioch.  Calif 

I     ti      Park,  Colo 

Austin  Tex 

'  loulee  Dam.  Wash.-    . 
Her,  1,  Oreg. 
Yum.    Ariz 
t  Iran  1  .fore  ti 

Reno.  Nev. 

Gasper    \\  in 

Klamath  Falls    Ores.    . 

Malta     Mere    ..    

Barley,  (daho 

Rupert,  Idaho.  ...       . 

;ford.  Nebr 

Prove    Utah         . . 

Guernsey,  Wyo 

I  >  ih 

Orlan  I.  Calif 

Boise.  Idaho-. 

I  Ml,,.    Calif     .      .. 

Vallecito,  Colo 

Rapid  <  'it  v.  S.  D 

Prove.   Utah .     ... 

El  Paso.  Tex 

Elephanl   Bui  te    N     Mr' 

Riverton    Wyo 

Powell.  Wyo... 

Cody    Wyo      

Fairfield,  Mont 

K.-n,,.  Nev 

I  neii  mcari,  N.  Mex._ 

Pendleton,  '  Ireg   

Montrose.  I  lolo.    ...    . 
Ashton,  [daho 

Vale,  lire-'    .     

i  liken:!.    Wish 

Yakima,  Wash 

Y  mill.    Am  


Nan 


Leo  J.  Foster . 

Russell  S.  Lieurance 
P.  ( '    Youugblutt.. 
R.  ,1.  Newell 
Ir\  ing  C.  I  [arris 

Paul    A.   ,te,. 

Parlej    R.  Neelej 

L    E.  Foster-- 

W.  11.  Young...    .. 
Ralph  Lowrj 
R.  It    U  ill 
Oscar  G.  Boden 
Portei  .1    I'm-  ton 

Freest    A     Merit/. 
P.  A.  Ban! 
1).  S    Sue, 

I, I    Foster.  .  .    . 

i  nan 
!  loj  1  M  -  pen  i 
Ir-.iii  .1     M 

It    E    Hayilen 

If    II    Join 

Stanley  H 

s    \    McWilliam 

Denton  .1    I'm 

1.    i  i    l  arson 

( '    F.  i  rleason.    .... 

I,    '  ■    Lars. 

D.  L.  Carmo  I 
R    .1    Newell 

1 :    C    Koppen 
•  lharles  A    Burn 
Ho.  ice  V    Hubhcll. 

E.  ".  Larson 
I,.  I:    Fiock 
C.  I).   Dale 

II     li    Com 

I,      I      Win, lie 

W  ,li.. i    I-     Kemp.  .  . 
\     w      Will,. 
Floyd  M.  Spencer.  . 
II  irold   W.  Mutch.. 
C    I      rice 
Herman  R    Elliott.. 
I.  Donald  Jen,,  ,,, 
C.f    Ketchum 

.1      S       Meere 

Charle    I 

C.  It    E t        .    . 


Title 


<  'onstruetion  engineer 

Construction  engineer 

Superintendent 

i  Ions!  me  lion  engineer 

I  h teeter  of  power 

i  "ens. rm- lion  engineer 

I .'e.t. lent  engineer 

Superintendent 

Supervising  engineer 

'  Construction  engineer 

Construction  engineer 

'  lonstruction  engineer 

Supervising  engineer. .  . 

uction  engineer 

Supervising  engineer 

",  1 1. er  engineer 

'  lonstruction  engineer 

Superintendent . 

i  'en   t  net  ion  engineer  -. 

Construction  engineer  - .. 

Superintendent 

Superintendent 

Superintendent 

Re  idenl  engineei      

.  lonstruction  engineer 

i  lonstruction  engineer 

Superintendent  of  pew  er 

I  'east  net  ion  engineer 

Superintendent 

1  ..ii    t.ruetion  engineer 

I  lonstruction  engineer 

i  en  ,i  ruction  engineer 
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THE  INLAY  TO  BE  PLACED  IN  THIS  GREAT  CAVITY  WILL 
BE  SHASTA  DAM,  CENTRAL  VALLEY  PROJECT,  CALIFORNIA 


Appropriations  for  Construction 


FISCAL   YEAR    1941 


THE  Interior  Department  Appropriation  Act,  1941, 
was  approved  by  the  President  on  June  18,  1940  (Public, 
640,  76th  Cong.,  3d  sess.).  Appropriations  for  con- 
struction by  the  Bureau  of  Reclamation  for  the  fiscal 
year  commencing  July  1,  1940,  total  $60,822,000,  an 
amount  to  continue  a  program  of  construction  com- 
mensurate with  those  of  recent  years  when  regular 
appropriations  were  supplemented  with  emergency  fund 
allocations.  The  regular  appropriation  act  and  the 
First  Deficiency  Act  approved  in  April  1940  contain  the 
following  items: 

Arizona- California: 

Parker  Dam  power  project $3,500,000 

California: 

AH-American  Canal  project 1,500,000 

Central  Valley  project 28,600,000 

Colorado: 

Colorado-Big  Thompson  project 2,850,000 

Pine  River  project 400,000 

San  Luis  Valley  project 1  50,000 

Uncompahgre  project 100,000 

Idaho: 

Boise-Payette  project 900,000 

Montana: 

Sun  River  project 50,000 

Nevada: 

Humboldt  project 100,000 

New  Mexico: 

Carlsbad  project 100,000 

New  Mexico-Texas: 

Rio  Grande  project: 

Elephant   Butte  power 1 ,089,000 

Oregon: 

Deschutes  project 400,000 

Oregon-California: 
Klamath  project: 

Modoc  division 200,000 

Texas: 

Colorado  River  project: 

Marshall  Ford  Dam 3,000,000 

Utah: 

Provo  River  project 1,250,000 

Washington: 

Grand  Coulee  Dam  project 19,000,000 

Yakima-Roza  project 500,000 

Wyoming: 

Kendrick  project 900,000 

Riverton  project 200,000 

Shoshone-Heart  Mountain  project 350,000 

General  investigations 600,000 

Boulder  Canyon  project 5,000,000 

Water  Conservation  and  Utility  projects 3,500,000 


One  new  project  is  provided  for,  i.  e.,  the  San  Luis 
Valley  project  in  Colorado.  An  appropriation  of 
$150,000  is  now  available  for  further  investigations, 
exploratory  and  preparatory  work,  and  commencement 
of  construction  in  accordance  with  House  Document 
numbered  693,  Seventh-sixth  Congress,  third  session. 
The  project  contemplates  the  construction  of  multiple- 
purpose  reservoirs  on  the  Rio  Grande  and  Conejos 
Rivers  in  the  San  Luis  Valley  of  southern  Colorado  to 
furnish  a  supplemental  water  supply  to  400,000  acres 
of  irrigated  land  and  to  alleviate  flood  damage  along 
these  streams  in  Colorado  and  New  Mexico,  and  the 
construction  of  a  sump  drain  to  augment  the  flow  of  the 
Rio  Grande  by  means  of  drainage  return  from  the 
Closed  Basin  and  permit  an  equal  amount  of  Rio  Grande 
water  to  be  used  in  the  basin. 

An  appropriation  of  $200,000  is  now  available  to 
commence  construction  of  a  new  development  on  the 
Klamath  project  in  Oregon-California,  generally  known 
as  the  Modoc  unit.  This  development  will  be  under- 
taken by  the  Bureau  of  Reclamation  with  the  cooperation 
of  the  Bureau  of  Biological  Survey.  The  project  involves 
the  construction  of  a  tunnel,  pumping  plants,  drainage 
system,  dikes,  canals,  and  laterals  to  convey  water  from 
the  Tule  Lake  area  to  Lower  Klamath  Lake.  The  water 
to  be  conveyed  will  reduce  flood  damages  in  the  Tule 
Lake  area,  will  permit  a  greater  income  to  the  United 
States  from  leases  in  that  area,  and  will  eliminate  a  dust 
nuisance  now  prevailing  in  the  Lower  Klamath  Lake  area. 
The  project  is  considered  to  be  of  outstanding  impor- 
tance in  the  rehabilitation  of  waterfowl  in  the  Pacific 
flyway.  Lower  Klamath  Lake  formerly  was  one  of  the 
greatest  duck  havens  on  the  Pacific  coast. 

Although  the  1940  appropriation  act  contained  an 
appropriation  of  $5,000,000  for  water  conservation 
and  utility  projects  to  be  constructed  in  the  Great  Plains 
drought  area,  the  1941  appropriation  of  $3,500,000  is 
to  be  expended  for  similar  projects  pursuant  to  the 
provisions  of  the  act  of  August  1 1,  1939,  known  as  the 
Wheeler-Case  Act.  This  appropriation  is  to  be  allotted 
by  the  Secretary  of  the  Interior  and  is  to  be  supplemented 
by  relief  funds  and  Civilian  Conservation  Corps  enrollees. 

The  appropriations  for  the  continuation  of  construc- 
tion work  now  under  way  will  provide  adequate  con- 
struction programs. 

JOHN  C.  PAGE, 
Commissioner  oj  Reclamation. 
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Engineering  Profession  Offers 
Broadened  Opportunities 


By  JOHN  C.  PAGE,  Commissioner  of  Reclamation 


SUSPECT  you  would  like  to  have  me  tell 
pu  what  I  believe  the  opportunities  to  be 
i  the  profession  of  engineering  in  which  you 
xpeet  shortly  to  he  engaged.  Two  years  ago, 
t  the  annual  round-up  of  the  Nebraska  En- 
ineering  Society  at  Omaha,  I  told  a  group 
f  your  elder  brothers,  professionally  speak- 
ag,  that  we  have  entered  a  new  day  which 
pens  many  broad  opportunities  to  the  en- 
ineer,  adding,  however,  that  to  seize  these 
pportunities  he  must  be  an  engineer  plus. 

He  must  be  an  engineer  as  adept  as  ever 
,-ith  his  slide  rule,  his  transit,  and  his  blue 
rints,  but  he  needs  additional  qualifications 
f  leadership  and  broad  social  knowledge  to 
ssume  the  place  which  may  be  his  in  this 
ew  era  which  emphasizes  conservation. 

In  all  the  broad  new  conservation  pro- 
rams,  engineers  will  be  needed,  for  all  of 
hese  programs  call  for  construction  or  re- 
onstruction. 

I  will  repeat  what  I  said  in  Omaha  that 
onservation  is  not  a  political  issue;  it  draws 
ts  supporters  from  all  parties  and  from  all 
valks  of  life.  Introduction  of  a  compre- 
hensive conservation  program  at  this  time 
neans  that  we  have  turned  our  backs  upon 
he  practice  of  exploiting  our  natural  re- 
ources  for  temporary  and  immediate  gain 
vithout  regard  for  the  future.  It  means  that 
ve  have  substituted  rather,  a  policy  of  hus- 
iQnding  our  resources  in  a  manner  which  will 
■esult  in  their  broad  and  most  beneficial  use 
n  our  generation  and  yet  will  preserve  their 
isefulness  for  future  generations. 

One  of  the  most  difficult  problems  facing 
he  administrators  of  these  conservation  ac- 
ivities  is,  and  has  been,  to  find  technically 
iimlified  engineers  who  also  have  a  sym- 
lathetic  understanding  of  the  purposes  of  the 
vork. 

Leadership  is  essential  to  any  permanent 
;olution  of  our  conservation  problems :  lead- 
ership which  combines  sound  technical  traili- 
ng with  the  practical  view  it  gives  and  a 
u-oad  understanding  of  the  public  weal  with 


1  Address  delivered  May  23,  1940,  before  engineer 
ng  students  of  University  of  Nebraska,  Lincoln 
febr. 


which  to  comprehend  a  bigger  pattern  than 
:my  which  can  be  transposed  on  drafting 
paper. 

An  able,  well-rounded  engineer  once  told 
me  that  as  a  young  man  he  worked  5  years 
on  a  job  without  knowing  who  was  to  use 
the  data  he  gathered  or  for  what  purpose. 
His  contribution  could  have  been  no  more 
under  those  circumstances  than  one  toward 
the  perfection  of  engineering  designs.  On 
the  other  hand,  many  proposals  in  the  name 
of  conservation  have  been  put  forward  by 
men  with  vision,  but  with  utterly  no  under- 
standing of  the  technical  problems  involved. 
The  results  are  equally  bad  for  conservation 

progre--. 

Engineering  in  Reclamation  Field 

Let  us  consider  a  more  specific  field.  I 
long  since  have  learned  that  it  is  unsafe  to 
assume  that  any  audience  is  familiar  with 
Federal  reclamation,  the  field  in  which  I 
have  worked  virtually  all  my  life  since  I  left 
here  with  a  brand  new  sheepskin.  This  pro- 
gram, one  of  the  oldest  in  the  conservation 
field,  is  designed  to  bring  the  scant  waters  of 
the  arid  and  semiarid  West  to  the  arable 
land,  for  the  conservation  and  beneficial  use 
of  both  these  fundamental  resources.  Since 
1902  when  this  work  was  undertaken,  great 
progress  has  been  made.  This  progress  can 
best  be  measured  in  the  number  of  homes 
successfuly  established,  and  not  in  the  num- 
ber and  size  of  the  dams  built  and  canals  dug. 
It  is  more  significant  that  Grand  Coulee  Dam, 
for  exmaple,  will  improve  the  lot  of  half  a 
million  or  more  American  people  than  that 
Grand  Coulee  Dam  is  to  be  the  largest  struc- 
ture of  its  kind  so  far  conceived  by  man. 
An  engineer  can  be  forgiven  some  pride  in  a 
technical  job  well  done,  if  he  remembers  that 
great  works  are  not  measured  by  cubic  con- 
tent. If  he  forgets  that  usefulness  and  serv- 
ice are  the  objectives,  however,  his  structure 
might  just  as  well  be  a  useless  monument. 

The  importance  of  the  Federal  reclamation 
program,  largely  conceived  and  worked  out  by 
engineers,  is  found  in  these  facts : 


It  has  provided  the  opportunities  which 
have  resulted  in  establishment  of  decent  homes 
for  nearly  1,000,000  people  on  more  than  52,000 
farms  and  in  more  than  250  towns  and  cities 
situated  among  these  farms.  It  has  reclaimed 
more  than  3,000,000  acres  from  the  desert 
status  and  made  this  great  area  so  productive 
that  on  the  average  it  yields  crops  which  are 
sold  for  more  than  $100,000,000  annually. 
These  man-made  oases  have  provided  markets 
for  manufactures  and  the  products  of  Ameri- 
can labor  more  valuable  than  our  markets  in 
most  of  the  foreign  lands  with  which  we  trade. 

In  other  words,  this  conservation  program 
has  strengthened  both  the  social  and  economic 
life  of  our  country  through  improvements  of 
lasting  usefulness.  Is  not  that  more  important 
than  the  fact  that  to  do  this,  the  engineers  of 
the  Bureau  at  five  different  times  in  38  years 
have  had  to  design  and  build  the  highest  dam 
then  in  existence  in  the  world? 

Some  students  may  feel  cheated  because 
Boulder  and  Grand  Coulee  Dams  already  have 
been  built.  There  may  never  be  an  occasion 
or  opportunity  again  to  build  such  structures. 
Boulder  Dam  is  725  feet  high  and  has  created 
Lake  Mead,  the  largest  artificial  reservoir  in 
the  world.  Grand  Coulee  Dam  will  have  11,- 
250,000  cubic  yards  of  concrete  within  it.  Per- 
haps there  will  not  be  another  Ail-American 
Canal,  an  irrigation  ditch  as  large  as  some 
important  rivers.  On  the  other  hand,  they 
may  be  greatly  exceeded,  I  do  not  know.  I 
do  know,  however,  that  there  are  other  rivers 
to  control;  that  the  technical  problems  con- 
nected with  smaller  structures  may  provide  a 
test  of  engineering  skill  as  challenging  to  the 
engineer  as  were  those  encountered  in  connec- 
tion with  either  Boulder  or  Grand  Coulee 
Dam,  and  that  greater  works  undoubtedly  lie 
ahead. 

Conquering  the  Drought 

Where?  You  may  ask.  Where  now  can  a 
greater  work  be  anticipated?  Here  in  Ne- 
braska; here  in  the  Great  Plains;  right  here 
in  your  own  back  yards. 

Here  in  the  Great  Plains  is  presented  the 
most  difficult,  the  most  challenging,  perhaps 
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the  most  important  of  all  our  conservation 
problems.  You  will  have  an  opportunity  to 
(vork  at  its  solution. 

Ton  understand  the  problem.  A  great  strip 
of  land  reaching  from  Canada  to  Mexico,  hun- 
dreds of  miles  wide,  lies  in  the  twilight  zone 
between  arid  and  humid  climates.  In  some 
years  it  is  wet  enough  to  crop.  In  some  years 
it  is  too  dry.  It  once  was  covered  with  buffalo 
grass  and  was  a  magnificent  pasture.  Now, 
largely  because  of  unwise  use,  much  of  it  is 
without  cover  and  subject  to  dust  storms. 

It  is  comparatively  easy  to  cluck  the  tongue 
and  say  the  Great  Plains  should  never  have 
been  used  so ;  that  the  Government  should 
never  have  permitted  this  land  to  be  divided 
into  160-acre  homesteads  and  plowed ;  that  the 
people  who  settled  here  should  have  adopted 
different  land-use  programs.  That  is  an  easy 
second  guess,  but  it  begs  the  question.  This  is 
1940,  not  1S70.  Our  problem  is  one  of  correc- 
tion now,  not  one  of  prevention  as  it  might 
have  been  then.  Our  problem  has  been  com- 
plicated a  thousand  times  by  what  has  hap- 
pened in  these  70  years;  by  the  habits  of 
thinking  which  have  been  established ;  by  the 
waves  of  migration  to  and  migration  from 
the  Great  Plains.  It  has  become  an  acute 
problem  in  social  and  economic  adjustment 
and  the  lives  and  happiness  of  thousands  of 
men  and  women  and  children  are  involved  in 
it.  No  generality,  however  glittering,  will 
suffice.  No  broad  answer  which  is  complete 
and  satisfactory  can  be  found.  This  problem 
must  be  worked  out  to  meet  the  situations, 
human  and  physical,  as  they  now  exist. 

Let  us  consider  the  physical  aspects  of  this 
area.  The  land  is  gently  sloping,  cut  by  few 
watercourses.  Except  for  the  climate  it  might 
be  a  garden.  The  rainfall  on  the  average  ap- 
proaches 20  inches  annually.  If  this  amount 
could  be  assured  for  the  growing  season,  it 
would  be  sufficient  for  most  crops.  It  can- 
not lie  counted  upon,  however,  not  even  for 
each  12  months,  let  alone  for  any  particular 
season  of  the  year.  Ten  years  may  pass,  such 
as  those  we  have  just  experienced,  in  which 
the  pen  which  records  the  rainfall  may  be 
almost  continuously  below  the  line  which 
marks  the  average,  and  another  decade  may 
come  when  it  will  climb  high  on  the  graph 
and  remain  continuously  above  that  average 
level. 

The  mistake  which  has  been  made,  more 
than  once,  is  the  interpretation  of  a  series  of 
wet  years  as  assurance  of  continuing  rainfall. 
Hundreds  of  thousands  of  acres  have  been 
plowed  and  seeded  in  this  belief.  Towns  have 
been  built  and  homes  insecurely  established. 
This  mistake  should  not  be  made  again.  An- 
other wet  period  will  come,  just  as  surely  as 
this  long  drought  is  here,  but  it  will  be  fol- 
lowed by  another  drought. 

Major  readjustments  must  be  made  which 
will  leave  the  population  of  the  Great  Plains 
secure  through  wet  and  through  dry  cycles. 
These  readjustments  can  be  made,  partly 
through  irrigation,  partly  through  prudent 
use  of  such  underground  water  as  may  exist 


here,  partly  through  new  or  different  land 
use  practices.  We  have  just  witnessed  the 
forced  migration  of  nearly  100,000  families 
from  this  area.  If  the  story  should  be  dra- 
matically told  in  our  newspapers  some  morn- 
ing of  enforced  abandonment  of  their  homes 
by  100,000  families  in  far  away  Persia,  the 
Nation  would  be  in  a  sympathetic  frenzy  of 
grief.  This  drought  has  been  so  insidious  in 
its  tragic  effects,  however,  that  it  has  hardly 
stirred  us.  It  has  not  galvanized  us  to 
action. 

Government  Agencies  Cooperate 

Some  programs  have  been  launched.  There 
is,  for  example,  the  program  of  construction 
of  small  irrigation  projects  in  the  Great 
Plains  through  the  joint  efforts  of  the 
W.  P.  A.,  the  Farm  Security  Administration, 
and  the  Bureau  of  Reclamation.  These  are 
.small  projects  necessarily,  since  most  of  the 
streams  in  the  Great  Plains  rise  at  low  alti- 
tudes and  are  scarcely  more  reliable  than  the 
storms  themselves.  Some  progress  has  been 
made  in  combining  farm  units  into  larger 
units  so  that  a  farm  economy  better  adapted 
to  low  rainfall  totals  can  be  adopted.  Some 
watering  places  for  stock  have  been  developed 
or  improved.  But  we  are  far  short  of  the 
goal. 

To  emphasize  my  next  point,  I  would  like  to 
refer  to  an  experience  of  the  Bureau  of 
Reclamation  in  the  early  days  of  its  existence. 
Among  the  early  irrigation  projects  we  built 
were  a  few  in  the  Great  Plains,  which  were  at 
that  time  comparatively  dry.  Hardly  had 
those  projects  been  completed  when  it  rained 
again.  Our  law  requires  that  the  project 
works  be  paid  for  in  fairly  easy  terms  by  the 
water  users.  The  projects  were  abandoned. 
When  the  great  drought  of  1934  occurred, 
these  works  were  wholly  useless,  since  they 
had  not  been  operated  nor  maintained.  They 
would  have  paid  for  themselves  several  times 
over  during  this  drought  in  crops  saved  and 
misery  averted. 

We  are  in  a  great  drought  period  now. 
More  irrigation  projects  are  being  built  in 
this  twilight  zone  between  the  humid  East 
and  the  arid  West.  Other  steps  are  being 
taken  and  proposed  to  bring  about  a  perma- 
nent adjustment  of  man  to  his  environment  in 
the  Great  Plains.  Will  a  few  wet  years  cause 
these  to  be  abandoned?  Will  another  heedless 
wave  of  immigrants  risk  their  futures  in  the 
area  without  the  protection  which  sound 
planning  and  conservation  can  provide? 

There  is  a  great  work  to  be  done  by  you 
young  people.  It  offers  opportunity  for  pro- 
fessional employment,  for  intelligent  applica- 
tion of  your  training  and  abilities,  and  for 
service.  The  Boulder  Dam  to  be  built  here 
may  be  a  thousand  small  dams;  the  All- 
American  Canal  may  be  hundreds  of  little 
ditches ;  the  Lake  Mead  may  be  divided  into 
many  sleek  watering  ponds,  but  you  will  be 
building  a  sound  foundation  for  a  new  agri- 
cultural empire. 


NEW  T.  V.  A.  REPORT 

THE  Bureau  of  Reclamation  has  received  ti 
following  notice  from  the  Tennessee  Vail 
Authority,  which  it  is  glad  to  publish  for  i 
interested  subscribers : 

The  Tennessee  Valley  Authority  announc 
the  recent  publication  of  its  Technical  Repo 
No.  1,  The  Norris  Project.  This  report  wi 
prepared  for  the  purpose  of  giving  to  tl 
engineering  profession  the  important  and  us 
ful  facts  about  the  planning  and  constructi< 
of  the  Norris  Dam  and  Reservoir.  This,  tl 
first  of  a  proposed  series  of  TVA  technical  r 
ports,  contains  840  pages  of  text  and  375  ilhj 
trations.  To  make  the  report  of  greatest  u 
to  those  engaged  on  similar  projects,  relative 
little  space  was  devoted  to  parts  of  tl 
work  that  followed  well-established  enginee 
ing  practice,  but  novel  or  unprecedented  fe 
tures  have  been  described  and  explained 
considerable  detail. 

Among  the  topics  covered  in  this  report  an 
History  of  the  Tennessee  River  developmen 
the  Norris  project  investigations ;  social  ai 
economic  studies  in  the  Norris  Reservoir  r 
gion ;  dam  and  powerhouse  designs;  acce 
roads ;  employee  housing ;  construction  plan 
river  diversion ;  construction  methods ;  a 
alyses  of  construction  costs ;  size  of  vario" 
construction  crews ;  highway,  railroad,  ai 
other  adjustments  made  necessary  by  the  cr 
ation  of  the  reservoir ;  initial  operations ;  ur 
costs ;  and  total  construction  costs.  The  a 
pendixes  include  a  comprehensive  statistic 
summary  of  the  physical  features  of  ti 
project ;  copies  of  the  engineering  and  geolog 
consultants'  reports ;  details  of  the  desig 
models,  cement  and  aggregate  studies ;  speci 
cation  forms;  allocation  of  project  cost 
TVA  employee  relationship  policy  and  wa 
rates;  and  the  Tennessee  Valley  Authori 
Act.  The  report  also  contains  comprehensi 
bibliographies  on  each  phase  of  the  work. 

Cloth  bound  copies  may  be  procured  fro 
the  Superintendent  of  Documents,  Washir 
ton,  D.  C,  at  $1.50  each. 

Cause  of  Decline  in  Crop  Yield 
Studied  on  Nevada  Projects 

THE  University  of  Nevada  Extension  Ser 
ice  has  taken  steps  to  institute  planned  rot 
tion  and  fertilization  schedules  on  sever 
farms  on  the  Truckee  storage  project,  in  i 
effort  to  learn  the  cause  of  the  decline 
yields,  principally  in  alfalfa,  and  to  era< 
cate  pests  and  noxious  weeds.  These  sche 
ules  at  present  will  be  confined  largely 
farms  upon  which  farm  account  records  a 
available.  The  comparison  of  future  a 
counts  with  those  of  the  past  will  be  | 
most  forceful  argument  in  favor  of  the  esta 
lishment  of  such  schedules. 

The  Extension  Service  has  actively  d 
tributed  bulletins  as  an  aid  in  preventing  t 
ravages  of  cutworms  and  slugs  in  tru 
gardens. 
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Outlet  Works  at  Grand  Coulee  Dam 


By  LLOYD  V.  FROAGE,  Assistant  Engineer,  Columbia  Basin  Project 


JANY  years  must  pass  before  the  principal 
ipposes  of  the  Grand  Coulee  Dam  will  be 
Ely  realized  in  irrigating  about  a  million 
Ires  of  arid  land  and  supplying  8,000,000,000 
lllowatt  hours  of  electrical  energy  each  year 
II  homes  and  industries  in  the  Pacific  North- 
f  st,  but  regulation  of  the  flow  of  the  Colum- 
jfi  River  below  the  dam  will  be  possible  as 
jpn  as  the  dam  is  finished. 

River  Regulation 

HThe  Grand  Coulee  Dam  will  back  up  the 
||>lumbia  River  and  raise  its  water  surface 
H5  feet,  forming  a  reservoir  extending  151 
ales  to  the  Canadian  border.  By  drawing 
Rwn  this  reservoir  a  maximum  of  80  feet, 
|  active  storage  of  5,200,000  acre-feet  of 
liter  will  be  made  available  for  flood  control, 
■creasing  power  output,  and  for  increasing 
Urer  flow  during  seasons  of  low  run-off.  The 
linimum  flow  of  the  river  may  thus  be  in- 
leased  from  the  present  average  of  25,000 
i  40,000  second-feet.     This  increase  in  flow 

ill  make  possible  a  large  increase  in  the 
: inimum  power  output  generated  at  the  Rock 
Hand  Dam  and  at  any  other  power  plants 
hilt  hereafter  on  the  Columbia  above  its 
;ncture  with  the  Snake  River,  and  a  lesser 
crease  in  the  minimum  low  water  power 
itput  at  the  Bonneville  Dam,  and  at  future 
ants  between  it  and  the  Snake  River.  As 
rand  Coulee  is  the  uppermost  of  the  10  dams 

the  proposed  Columbia  River  development, 
id  controls  a  large  storage  reservoir,  all 
ture  power  plants  on  the  river  may  operate 

increased  capacity  because  of  its  ability  to 
gulate  stream  flow. 
The  control  of  the  river  will  also  aid  navi- 

tion  during  seasons  of  low  run-off  by  in- 
easing  the  minimum  depth  of  water  3  to  4 
et  upstream  from  the  confluence  with  the 
lake  River,  while  below  the  Snake  River  the 
crease  will  be  2  to  3  feet.  As  a  result  of  the 
Lip  locks  at  the  Bonneville  Dam,  river  trans- 
H'tation  is  developing  rapidly  on  the  lower 
plumbia  River,  and  has  increased  100  per- 
mit in  the  past  few  years.  Barges  having 
ipacities  up  to  600,000  gallons  are  now  haul- 
g  between  5  and  6  million  gallons  of  gaso- 
ae  per  month  as  far  as  Kennewick,  Wash. 
iese  barges  at  present  are  operated  at  par- 
il  capacity  during  the  period  of  low  water ; 
it  with  the  deeper  water  secured  by  river 
mtrol,  they  will  be  enabled  to  operate  at 
.11  capacity  throughout  the  year. 
For  releasing  water  from  the  reservoir  and 
ding  river  control,  there  is  being  installed 

the  spillway  section  of  the  Grand  Coulee 
am  a  system  of  outlet  works  consisting  of 


Gate  frame  section  of  102-inch  valve. 

00  conduits,  rarli  8%  feet  in  diameter.  These 
conduits  will  not  lie  used  to  release  irriga- 
tion water  as  all  water  for  irrigation  will  lie 
pumped  from  the  reservoir  behind  Grand 
Coulee  up  almost  JUKI'  feet  into  a  balancing 
reservoir  in  the  Grand  Coulee,  from  which 
it  will  be  distributed  through  a  system  of 
canals  to  the  land  to  be  served. 

Outlet  Conduits  and  Gates 

Starting  at  elevation  934,  the  outlet  conduits 
are  arranged  in  three  tiers,  at  vertical  inter- 
vals of  100  feet.  Each  tier  is  composed  of  10 
pairs  of  conduits  located  in  the  odd  numbered 
blocks  from  43  to  63  with  the  exception  of 
block  53.  On  the  upstream  face  of  each  block 
is  a  semicircular  trashrack  structure  22  feet 
in  radius  and  250  feet  in  height,  which  affords 
protection  to  the  conduits  at  all  three  eleva- 
tions. Near  the  upstream  end  of  each  conduit 
are  installed  two  gates  in  tandem,  with  a  short 
section  of  conduit  between.  From  the  up- 
stream face  of  the  dam  to  a  point  12  feet  down- 
stream from  the  downstream  gates,  the  con- 
duits are  lined  with  heavily  ribbed,  semisteel 
castings  1%  inches  in  thickness  and  8y2  feet 
in  diameter.  The  upstream  section  of  each 
lining  is  widely  flared  in  a  bell-mouth  to  pro- 
vide a  smooth  entrance  to  the  flow  of  water, 
and  to  prevent  cavitation  at  the  conduit  en- 
trance. The  gate  bodies  also  are  heavily  ribbed 
semisteel  castings  1%  inches  thick.  Each  pair 
of  gates  at  elevation  934  weighs  367,000 
pounds.      Conduit    linings    weighing    14S,500 


pounds  bring  the  total  weight  per  conduit  to 
515,500  pounds.  The  gates  and  semisteel  con- 
duit installations  at  elevations  1036  and  1136 
will  each  weigh  397,000  pounds  per  conduit. 

The  gates  are  designed  to  operate  at  a  max- 
imum head  of  250  feet.  A  maximum  discharge 
of  265,000  second-feet  will  occur  when  all  00 
gates  are  open,  and  the  water  surface  in  the 
reservoir  is  at  elevation  1184.  At  greater 
reservoir  elevations  the  lower  gates  will  be 
closed.  The  two  upper  tiers  will  reach  their 
maximum  discharge  of  210,000  second-feet 
when  the  reservoir  is  full  at  elevation  1,288. 

Downstream  from  the  cast-steel  linings,  the 
conduits  at  elevation  934  are  unlined,  but  are 
heavily  reinforced  and  descend  through  the 
mass  concrete  in  a  parabolic  curve  which 
emerges  from  the  downstream  face  of  the  dam 
on  a  tangent  to  the  curve  of  the  bucket  section 
of  the  spillway.  At  elevations  1036  and  1136, 
the  conduits  downstream  from  the  gates  will 
be  lined  throughout  with  welded  plate  steel 
five-eighths  inch  in  thickness.  Differing  from 
the  conduits  at  elevation  934,  these  conduits 
pass  through  the  dam  horizontally  and,  near 
the  downstream  face,  turn  sharply  downward 
and  emerge  almost  parallel  to  the  downstream 
face  of  the  spillway. 

The  gates  and  conduit  liners  for  the  outlet 
works  at  elevation  934  were  manufactured  by 
the  Hardie-Tynes  Manufacturing  Co.  at  Bir- 
mingham, Ala.,  under  specifications  No.  701. 
Two  types  of  gates  are  included  in  this  speci- 
fication. The  upstream  gate,  known  as  the 
ring-follower  type  of  gate,  contains  a  long  slid- 
ing leaf,  through  the  lower  portion  of  which  is 
a  cylindrical  port  that  registers  with  the  con- 
duit, and  provides  a  smooth  channel  through 
the  valve  body,  when  the  valve  is  open.  It  is 
operated  by  oil  pressure  acting  on  a  30% -inch 
diameter  piston.  The  ring-follower  gate  per- 
mits inspection  of  the  downstream  gate,  known 
as  the  paradox  type  of  gate,  and  is  designed 
for  emergency  use  in  case  the  paradox  gate 
becomes  inoperative. 

Gate  Operation 

The  paradox  gate  is  the  service  gate;  and, 
to  insure  long  life,  is  designed  to  operate  with- 
out sliding  friction.  The  leaf  in  some  respects 
resembles  that  of  the  ring-follower  gate.  It 
consists  of  an  upper,  bulkhead  section  and  a 
lower,  ring-follower  section,  which,  when  the 
leaf  is  raised  to  the  open  position,  forms 
through  the  gate  a  smooth  cylindrical  channel, 
coinciding  with  the  walls  of  the  conduit  and 
minimizing  resistence  to  the  passage  of  water. 
Unlike  the  leaf  of  the  ring-follower  gate,  there 
extends  from  the  sides  of  the  paradox  leaf  two 
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diagonal  flanges  inclined  with  their  top  ends 
several  inches  downstream  from  their  bottom 
ends.  Between  the  diagonal  flanges  and  the 
inner,  downstream  surface  of  the  gate  frame 
arc  assembled  two  long,  steel  wedges  with 
their  small  ends  upward. 

The  leaf  is  raised  and  lowered  by  a  hoist 
mechanism  consisting  of  two  motor-driven 
screws  which  arc  attached  through  a  common 


I rashrack  structures  and  conduit 
openings. 


lifting  beam  l<i  the  upper  ends  of  the  two 
wedges.  In  raising  the  leaf  to  open  the  gate, 
the  hoist  mechanism  draws  the  wedges  in 
between  the  diagonal  leaf  flanges  and  the  gate 
frame,  thus  forcing  the  leaf  directly  upstream 
away  from  its  seat.  This  initial  movement 
of  the  wedges  causes  the  leaf  to  clear  its  seat 
by  approximately  three-sixteenths  of  an  inch. 
The  wedges  and  leaf  then  travel  together  as 
a  unit  to  the  upper  or  open  position  of  the 
leaf.  As  a  matter  of  refinement,  the  ends  of 
the  wedges  are  rounded  off  by  the  addition  of 
semicircular  beads  16%  inches  in  diameter. 
Each  wedge  assembly  is  enclosed  in  an  endless 
chain  of  stainless-steel  rollers,  and  resembles 
a  caterpillar  tread.  These  rollers  travel  on 
stainless-steel  tracks  or  guides  within  the  gate 
frame.  A  train  of  rollers  is  also  installed  be- 
tween each  wedge  and  the  diagonal  flange  on 
I  lie  leaf,  against  which  it  hears.  The  wedges 
are  thus  enclosed  on  both  sides  by  roller  trains 
which  reduce  friction  to  a  minimum. 

In  closing  the  gate  the  leaf  is  lowered  to  the 
bottom  limit  of  its  travel.  The  leaf  stops  at 
this  point,  but  the  operation  of  the  hoist  con- 
tinues until  the  wedges  are  retracted,  allowing 
the  leaf  to  be  thrust  horizontally  against  its 
seat  by  the  pressure  of  water  against  its  up- 
stream face.  When  retracted  the  wedges  and 
roller-chain  assemblies  are  entirely  free  from 
load,  as  the  pressure  of  water  against  the  leaf 
is  resisted  entirely  by  the  seat  against  which 

the   leaf   rests. 

Immediately  above  each  installation  of  the 
two  pairs  of  gates  is  a  gate  chamber,  housing 
the  operating  equipment  and  providing  room 
for  maintenance  and  repairs.    The  gate  cham- 


Upstream  side  of  dam,  showing  outlet  works,  trashrack  structures  with  lower  set  of 

trashracks  in  place. 


bers  of  each  tier  are  connected  in  serie 
galleries  extending  the  length  of  the  dan 

Installation  of  Gates 

On  April  1,  1938,  the  Consolidated  Buili 
Incorporated,  the  present  contractors,  b 
installation  of  these  gates.  As  maxii 
high  water  on  the  Columbia  River  occurs 
ing  the  month  of  June,  and  it  was  pro! 
that  the  river  would  overflow  the  gate  b] 
outs,  there  remained  approximately  2  mo 
in  which  to  complete  any  work  that 
started.  The  installation  of  gate  bodies  ii 
blocks  seemed  possible  in  the  time  availabl 
work  was  started  immediately. 

For  supporting  the  gates  in  the  block 
during  assembly,  the  contractor  made  p< 
tals  of  structural  steel.  They  were  groute 
position  with  their  top  surfaces  one-half 
below  grade,  allowing  for  shims  and  we 
with  which  to  bring  the  gates  to  correct 
vation.  The  gate  bodies  consist  of  three 
tions  known  as  lower  bonnet,  gate  frame, 
upper  bonnet.  As  the  bodies  were  not 
signed  to  withstand  full  reservoir  press 
the  concrete  placed  around  them  was  he; 
reinforced  with  steel  rings  welded  in  the  si 
of  ellipses.  This  steel  was  placed  in  bin: 
around  the  bonnets,  for  location  after  the 
bodies  were  bolted  together. 

The  gate  castings  were  delivered  to 
concrete  placing  trestle  on  flat  cars,  and  t 
transferred  from  the  trestle  to  the  gate  bl 
outs  by  two  revolving  cranes  using  a  com 
lifting  yoke.  As  some  of  the  asseml 
weighed  39,000  pounds,  this  combination 
necessary,  and  it  proved  to  be  of  advantag 
the  careful  placing  of  castings. 

In  installing  the  gates,  all  flanged  jc 
were  cleaned,  gaskets  were  cemented  in  p 
and  flanges  were  given  a  coat  of  white  1 
just  before  they  were  assembled.  The  i 
follower  gates  were  the  first  to  be  insta 
After  the  lower  bonnets  and  gate  frames 
been  assembled,  they  were  adjusted  for  hei 
by  means  of  shims  on  the  supporting  pe 
tals,  so  that  the  bores  of  the  gate  fra 
coincided  with  the  bores  of  the  conduit  lin 
which  had  previously  been  embedded  from 
blockouts  to  the  upstream  face  of  the  c 
The  gate  frames  of  the  ring-follower  va 
were  next  bolted  to  the  projecting  flange 
these  embedded  conduits,  and  lastly,  the  s 
sections  of  lining,  joining  the  ring-folk 
and  paradox  gates,  were  installed  and  be 
to  the  ring-follower  gates.  The  lower  bon 
and  gate  frames  of  the  paradox  gates  \ 
next  assembled,  shimmed  to  correct  eleval 
and  bolted  to  the  short  sections  of  lining 
jecting  from  the  ring-follower  gates.  The 
maining  conduit  sections  were  next  insta 
from  the  paradox  gates  to  the  downstr 
walls  of  the  blockouts.  The  placing  and  1 
ing  down  of  the  upper  bonnets  completed 
assembly  of  the  gate  bodies. 

The  next  item  was  the  checking  of  the  v< 
cal  alignment  throughout  the  entire  lengtl 
the  gate  seats  and  stainless  steel  tracks. 
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a  is  work,  plumb  bobs  weighing  20  to  30 
lunds  were  suspended  with  No.  G  music  wire 
img  the  seats  and  tracks.  Measurements 
Iken  with  machinist's  micrometers  from  the 
licks  and  seats  to  the  plumb  wires  showed 
j  y  deviations  from  plumb.  As  the  gate 
3Eimes  and  embedded  conduit  linings  were 
jlted  together  in  continuous  units,  little 
Juld  be  done  to  change  their  alignment,  so 
|  means  of  screw  jacks  placed  between  the 
'tills  of  the  blockouts  and  the  bonnet  cast- 
Jgs.  the  upper  and  lower  bonnets  were 
Irced  into  alignment  with  the  gate  frames. 
Kris  method  of  correction  was  so  effective 
at,  with  few  exceptions,  the  tracks  and 
lats  were  brought  within  0.015  inch  of  a 
flue  plane.  Additional  braces  were  placed 
round  the  bonnets  to  prevent  their  being 
lifted  while  concrete  was  placed  around 
| em.      Jacks    were    also   placed    inside    the 


bonnets  to  resist  the  hydrostatic  pressure  of 
the  surrounding  concrete  which  was  poured 
in  four  lifts,  one  of  which  had  a  depth  of 
10  feet.  Upon  completing  the  embedment  of 
the  gate  bodies  in  the  six  blocks,  the  summer 
flood  was  impending,  so  the  upper  bonnets 
were  covered  with  wooden  bulkheads  to  pre- 
vent flood  waters  from  pouring  down  through 
the  gate  bodies  and  bursting  off  the  bulkheads 
on  the  downstream  end  of  the  conduits.  Fur- 
ther work  on  the  gates  was  suspended. 

Following  the  period  of  high  water,  the 
installation  of  the  gate  bodies  in  the  re- 
maining four  blocks  was  completed,  and  the 
installation  of  gate  leaves  and  hoists  was 
begun.  The  leaves  for  the  paradox  gates  were 
the  heaviest  assemblies  in  the  entire  instal- 
lation, weighing  53,300  pounds.  In  com- 
pleting the  assembly  of  the  paradox  gates, 
I  lie  leaves  were  lowered  into  place,  and  the 


hoists  and  upper  bonnet  covers  were  placed 
and  bolted  down.  A  manhole  in  each  upper 
bonnet  cover  provided  access  for  connecting 
the  hoist  stems  to  the  leaves.  As  the  upper 
bonnet  covers  of  the  ring-follower  gates  were 
without  manholes,  they  were  temporarily 
.supported  on  blocks  to  provide  access  to  the 
upper  bonne! s  for  connecting  hoist  stems  and 
leaves.  After  installing  the  stems  and  lower- 
ing and  bolting  down  the  upper  bonnets,  the 
ring-follower  installations  were  completed  by 
slipping  the  hoist  cylinders  down  over  the 
pistons,  'f'he  installation  of  the  electrical 
and  high-pressure  oil  systems  for  operating 
the  gates  was  deferred  until  the  gate  cham- 
bers were  covered  over  witli  concrete,  and 
the  galleries  connecting  the  chambers  were 
stripped  of  forms. 

The  diversion  of  the  waters  of  the  Columbia 
River  at  the  Grand  Coulee  Dam  was  aecom- 


Grand  Coulee  Dam,  with  Coulee  Dam,  the  Government  town,  in  foreground. 
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plished,  not  by  the  use  of  diversion  tunnels  as 
on  many  projects,  but  by  leaving  certain  rows 
of  blocks  through  the  dam  at  low  elevations, 
thus  forming  channels  or  slots  through  which 
the  river  could  flow.  In  the  spillway  section 
of  the  dam  the  even  numbered  rows  of  blocks 
were  left  low  for  this  purpose.  In  the  con- 
struction of  the  dam  these  blocks  were  han- 
dled in  two  groups  differing  in  elevation  by 
15  feet.  The  river  ordinarily  flowed  through 
the  group  at  the  lower  elevation.  As  the  pour- 
ing of  concrete  in  the  dam  progressed,  these 
low  blocks  were  closed  off  one  by  one  at  their 
upstream  ends  by  the  placing  of  steel  closure 
gates  52  feet  in  width  and  35  feet  high.  By 
closing  off  the  lower  blocks  so  they  could  be 
filled  with  concrete,  the  river  was  forced  to 
rise  and  flow  through  the  next  higher  group. 
Thus  the  flow  of  water  was  diverted  from 
side  to  side  of  the  spillway,  rising  an  addi- 
tional 15  feet  with  each  change. 

When  placing  the  closure  gates,  the  con- 
tractor was  directed  to  so  regulate  the  rate 
of  closing  a  gate  that  the  flow  of  water  would 
not  be  altered  to  such  an  extent  that  the 
water  level  downstream  from  the  dam  would 
be  decreased  in  24  hours  more  than  18  inches 
when  the  flow  of  the  river  exceeded  100,000 
second-feet,  12  inches  when  the  flow  was  be- 
tween 00,000  and  100,000  second-feet,  or  6 
inches  when  the  flow  was  less  than  60,000 
second-feet.  In  securing  this  result  as  much 
as  3G  hours  was  spent  in  lowering  a  closure 
gate. 

During  the  winter  of  193S-39  the  installa- 
tion of  the  outlet  works  at  elevation  934  was 
carried  to  completion.  The  concrete  surfaces 
of  the  conduits  were  repaired  and  finished  by 
stoning,  the  high  pressure  oil  lines  serving  the 
ring-follower  gates  were  installed,  electrical 
installations  were  made,  gate  leaves  were  ad- 
justed for  proper  travel,  and  all  damaged 
painted  surfaces  were  repaired.  This  work 
was  completed  and  the  first  gate  was  placed 
in  operation  on  May  2,  1039. 

In  placing  a  conduit  in  operation,  the  ring- 
follower  gate  was  opened  but  the  paradox  gate 
was  left  closed.  Water,  under  pressure  from 
the  contractor's  water  main,  was  used  to  fill 
the  section  of  conduit  extending  from  the 
paradox  gate  to  the  upstream  face  of  the  dam, 
and  force  off  the  wooden  bulkhead  which  cov- 
ered the  upstream  conduit  entrance.  The 
paradox  gate  was  then  opened,  and  the  flow 
of  water  through  the  conduit  dislodged  the 
bulkhead  from  the  downstream  end.  All 
gates  were  placed  in  operation  by  May  14, 
1939. 

With  the  outlet  gates  in  operation,  the  plac- 
ing of  a  closure  gate  became  greatly  simpli- 
fied. When  a  closure  gate  was  to  be  placed, 
an  estimate  was  made  of  the  flow  of  water  in 
the  diversion  slot  to  be  shut  off ;  then,  during 
the  24  hours  preceding  the  placing  of  the  gate, 
a  succession  of  paradox  gates  would  be  closed 
at  regular  intervals  until  the  resulting  reduc- 
tion in  flow  approximated  that  which  would 
occur  from  the  placing  of  the  closure  gate. 
Simultaneously  with  the  lowering  of  the  clos- 


ure gate  and  the  stoppage  of  flow  through  one 
of  the  low  gaps,  the  recently  closed  group  of 
paradox  gates  would  be  reopened,  providing 
an  alternate  path  for  the  water  and  main- 
taining the  water  level  downstream.  This 
procedure  reduced  the  time  required  to  lower 
a  closure  gate  to  a  matter  of  only  a  few  min- 
utes, yet  abrupt  alterations  of  river  flow  ap- 
proximated only  that  caused  by  the  closing  of 
one  paradox  gate. 

On  September  20,  1939,  the  last  diversion 
slot  was  closed,  and  for  the  first  time  the  en- 
tire flow  of  the  river  passed  through  the  out- 
let gates.  The  water  surface  upstream  from 
the  dam  on  this  date  was  at  elevation  1024. 
This  elevation  was  of  particular  advantage  to 
the  contractor  in  the  use  of  a  floating  derrick, 
and  was  held  fairly  constant  by  closing  out- 
let gates  from  time  to  time  as  the  flow  of  the 
river  decreased.  During  this  same  time,  the 
installation  of  penstocks  was  in  progress  in 
the  east  powerhouse  and  penstock  tunnels. 
The  penstock  sections  were  ferried  across  the 
east  tailrace  on  a  barge,  and  were  lowered  into 
the  turbine  pits  by  a  floating  derrick.  Rough 
water  in  the  tailrace  resulted  from  waves  set 
up  by  the  discharge  of  the  adjacent  outlet 
conduits,  and  interfered  with  the  handling 
of  the  penstock  sections.  Consequently,  the 
outlet  gates  at  the  east  end  of  the  spillway 
were  kept  closed  whenever  the  flow  of  the 
river  permitted. 

By  the  middle  of  October,  the  flow  of  the 
river  had  so  decreased  that  it  was  being  car- 
ried by  14  conduits.  On  October  20,  at  the 
approach  of  a  flash  flood,  all  20  gates  were 


opened  and  were  left  open  13  days  while  tl  bJ 
flood  passed. 

When  the  outlet  works  at  elevation  934  a  si 
in  operation,  the  gates  are  very  quiet.  Ope - 
ating  at  a  head  of  90  feet,  and  each  dischan.. 
ing  3,500  second-feet  of  water,  the  gates  ( I 
not  indicate  either  by  sound  or  vibration  th: 
they  are  in  use.  The  ring-follower  gates  hai  > 
at  all  times  been  left  open,  but  each  parade; 
gate  has  been  opened  and  closed  many  time* 
each  operation  requiring  about  8  minute:  i 
During  a  brief  period  while  opening  or  closini 
a  gate,  the  flow  of  the  water  causes  a  snappin  i 
or  crackling  sound,  but  when  the  gates  ar» 
fully  open  they  operate  so  quietly  that  ni 
sounds  can  be  heard  even  when  one  inspect" 
them  by  stopping  his  ears  and  holding  , 
sounding  rod  in  his  teeth.  It  consequently  bt 
comes  necessary  to  look  at  the  indicator  to  lei 
whether  a  gate  is  open  or  closed.  At  tin 
downstream  end  of  the  conduits,  however,  cod 
ditions  are  entirely  different.  The  most  vio 
lent  turbulence  replaces  the  calm  and  quiet  o: 
the  gate  chambers.  The  discharge  from  thi 
conduits  is  too  deeply  submerged  to  be  seei 
directly,  but  some  appreciation  of  its  forra 
and  magnitude  may  be  obtained  by  watchmj 
the  long  row  of  billows  leaping  and  boiling 
below  the  spillway. 

During  the  working  season  of  1939,  the  in 
stallation  of  the  second  tier  of  outlet  gates 
was  carried  practically  to  completion,  an| 
work  on  the  third  tier  is  now  in  progress,  s< 
it  is  probable  that  the  third  feature  of  thi 
Grand  Coulee  project,  river  control,  will  be 
come  effective  during  the  flood  season  of  1940 


Grand  Coulee  Dam  Construction 
Progresses  Rapidly 


PRESENT  construction  progress  at  Grand 
Coulee  Dam  indicates  the  completion  of  con- 
crete placement  in  1941.  The  5,000,000-yard 
mark  has  already  been  passed  by  the  present 
construction  contractor,  bringing  the  total 
volume  to  9,500,000  cubic  yards — about  three 
times  Boulder  Dam's  bulk.  Boulder  is  now 
the  highest  dam,  but  Grand  Coulee,  when  com- 
plete, will  be  the  largest  concrete  dam  in  the 
world. 

A  record  average  pour  exceeding  10,000 
yards  a  day  is  being  maintained.  The  wing- 
dam  actually  the  front  wall  of  the  pumping 
plant,  to  be  built  on  the  west  side  of  the  river, 
will  be  finished  in  August,  and  the  dam-abut- 
ment sections  will  reach  their  maximum  height 
of  110  feet  by  September. 

Almost  half  of  this  year's  concrete  will  be 
placed  in  the  central  1,650-foot  spillway  sec- 
tion. Work  in  the  spillway  has  to  be  timed 
against  the  annual  flood  flow  of  the  Columbia 
River,  which  comes  in  June  and  July,  with  the 
peak  usually  late  in  June.  At  that  time  the 
river  will  flow  through  sixty  8%-foot  tunnels 
in  the  center  of  the  dam  and  over  the  tops  of 


17  columns  of  concrete  blocks,  which  will  hav 
been  left  lower  than  their  neighbors  for  tha 
purpose.  Thus,  not  only  will  the  Columbi 
pass  the  dam  without  harm  to  incomplete 
parts,  but  it  will  create  the  spectacle  of  a  25C 
foot  waterfall  plunging  down  the  spillway. 

By  the  end  of  the  year  the  spillway  cres 
and  bridge  piers  to  support  the  highwa; 
across  the  top  of  the  dam  will  be  com 
pleted.  Eleven  drum  gates,  the  2,0OO,0CK 
pound  hydraulically  controlled  steel  barriers 
which  will  regulate  the  upper  28  feet  of  th 
reservoir  behind  the  dam,  will  also  have  bee 
installed  by  that  time. 

Grand  Coulee  Dam  is  the  outstanding  fes 
ture  of  the  Columbia  Basin  project.  It  wi] 
furnish  water  to  more  than  1,000,000  acres  o 
fertile  lands  and  make  available  to  the  Ps 
cific  Northwest  an  abundant  supply  of  low-cos 
electricity. 

Grand  Coulee  Contracts  Aivarded 

Three  penstock  coaster  gates  and  hoist 
have  been  ordered  for  Grand  Coulee  Dam.    T 
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ue  American  Bridge  Co.  of  Denver  was 
warded  the  contract  for  one  of  the  three 
3aster  gates,  on  its  low  bid  of  .$113,128;  and 
)  the  Consolidated  Steel  Corporation,  Ltd.,  of 
i os  Angeles,  was  awarded  the  contract  for 
irnishing  three  hydraulic  hoists,  on  its  low 
id  of  $82,000.  The  penstocks  are  the  huge 
[pes  that  convey  river  water  to  the  turbines 
1  the  powerhouse  for  generation  of  electrical 
I  nergy. 

J  Embedded  in  the  concrete  of  the  Grand 
Coulee  Dam  will  be  eighteen  18-foot  diameter 
enstocks  for  the  main  power  units.  The 
enstocks  will  be  arranged  parallel  in  two 
roups,  nine  for  the  right  powerhouse  and 
ine  for  the  left  powerhouse. 


The  three  penstock  coaster  gates  and  hoists 
to  be  furnished  under  these  contracts  will  be 
installed  at  the  entrances  of  three  of  the  main 
penstocks  for  the  left,  or  west  powerhouse, 
which  is  the  only  one  being  constructed  at  this 
time. 

The  penstock  coaster  gates  act  as  guards,  to 
be  closed  in  emergencies  in  case  of  damage  to 
the  hydraulic  turbines,  or  when  it  is  necessary 
to  unwater  the  penstocks  to  permit  inspection 
and  maintenance  of  the  penstocks  and  turbines. 
Normally  the  gates  will  be  opened  and  closed 
under  conditions  of  balanced  hydrostatic  pres- 
sure on  opposite  sides  of  the  gate  leaves  and 
with  no  flow  through  the  penstocks,  but  under 
emergency  conditions  the  gates  may  be  closed 


with  an  unbalanced  hydrostatic  head  of  245 
feet  on  the  upstream  side  of  the  gate  leaves 
and  with  unrestricted  flow  through  the  pen- 
stocks. 

The  penstock  coaster  gates  will  be  operated 
by  these  hydraulic  hoists,  using  oil  as  a  me- 
dium, with  a  maximum  working  pressure  of 
1,000  pounds  per  square  inch  in  the  hoist  cyl- 
inders. 

The  contractors  are  required  to  deliver 
the  equipment  ordered  as  follows :  one  pen- 
stock coaster  gate  within  240  days,  one  within 
285  days,  and  one  within  330  days;  one  hy- 
draulic hoist  within  270  days,  one  within  315 
days,  and  one  within  360  days. 


Joint  Investigations,  Columbia  Basin  Project 


|?HE  Grand  Coulee  Dam-Columbia  Basin 
Iroject  will  irrigate  about  1,200,000  acres, 
in  area  roughly  comparable  in  size  to  Dela- 
ware. This  land,  now  dry  and  largely  unused, 
jvill  be  highly  productive  after  it  is  irrigated 
:and  when  fully  developed,  perhaps  in  the  next 
50  years,  will  undoubtedly  serve  to  support  an 
Increase  of  500,000  in  the  population  of  the 
State  of  Washington. 

Grand  Coulee  dam,  the  key  structure  of  the 
s-hole  Columbia  River  area,  was  begun  in  1033 
ind  will  be  virtually  completed  this  year.  In 
inticipation  of  the  development  of  the  irri- 
table lands,  a  law  to  prevent  speculation  was 
enacted  several  years  ago.  Under  this  law, 
no  work  was  to  be  permitted  on  structures 
Strictly  assignable  to  the  irrigation  system 
pending  completion  of  appraisals  of  the  unde- 
veloped land  and  the  negotiation  of  contracts 
for  the  repayment  of  the  cost  of  the  project 
to  be  allocated  to  irrigation.  Irrigation  dis- 
tricts have  been  formed,  the  irrigable  lands 
are  being  classified  and  appraised,  and  the 
repayment  contracts  are  being  drafted.  It  is 
anticipated  that  the  terms  of  the  anti-specula- 
tion law  will  have  been  met  by  this  fall  and 
that  there  will  be  no  reason  for  further  delay 
in  the  construction  of  irrigation  features  of 
the  project  provided  that  appropriations  can 
be  obtained  next  year. 

Looking  forward  to  the  time  in  1943  or  1944, 
when  water  may  be  available  for  the  irriga- 
tion of  the  first  block  of  lands  under  the  proj- 
ect canals,  the  Bureau  of  Reclamation  in  July 
1939  appointed  Dr.  Harlan  H.  Barrows,  head 
at  the  Geography  Department,  University  of 
Chicago,  as  planning  consultant,  and  launched 
the  joint  investigations  of  the  irrigation  proj- 
ect. At  the  first  meeting  of  the  planning  pro- 
gram in  Spokane,  Wash.,  a  few  months  later, 
Commissioner  John  C.  Page  made  the  state- 
ment that  the  project  area  was  like  a  blank 
sheet  of  paper  and  that  the  opportunity  ex- 
isted to  sketch  upon  this  sheet  as  nearly  a 
perfect  agricultural  community  as  could  be 
ievised  in  advance. 


Associated  with  Dr.  Barrows  are  William 
E.  Warne,  director  of  information,  Bureau  of 
Reclamation,  representative  of  the  Washing- 
ton office,  and  Dr.  E.  N.  Torbert,  economic 
geographer  of  the  Bureau  of  Reclamation, 
who  is  field  coordinator  with  headquarters  at 
Ephrata,  Wash.,  in  the  project  area. 

On  November  1,  1939,  Dr.  Barrows  and  Mr. 
Warne  drafted  a  plan  for  the  joint  investiga- 
tions in  which  28  separate  problems,  in  addi- 
tion to  the  basic  engineering  surveys,  were  set 
up  for  study.  Participating  in  the  studies  in 
some  capacity  and  to  varying  degrees  are  more 
than  30  agencies  of  the  Federal,  State,  and 
local  governments,  educational  institutions, 
private  industry,  and  local  civic  organizations. 

The  objectives  of  the  joint  investigations  are 
to  provide  a  general  plan  for  the  development 
and  settlement  of  the  Columbia  Basin  area  as 
a  whole  and  detailed  plans  for  areas  to  be  ir- 
rigated relatively  soon.  The  planning  pro- 
gram has  been  superimposed  on  the  usual  top- 
ographic surveys  and  land  classifications  of 
the  Bureau  of  Reclamation  which  here  serve 
as  a  base.  Subjects  of  study  range  from  the 
number  and  proper  location  of  new  towns  or 
cities  within  the  area  to  suitable  guides  for 
ornamental  and  useful  tree  plantings  on  the 
individual  farmsteads. 

It  is  hoped  that  by  adequate  thought  and 
foresight,  many  of  the  problems  which  might 
otherwise  be  encountered  in  the  development 
of  so  large  an  area  can  be  prevented  from  ever 
arising.  It  is  recognized  that  the  job  of  rec- 
lamation is  not  done  when  water  is  brought 
to  the  land,  but  is  completed  only  when  men 
have  been  enabled,  as  a  result  of  such  develop- 
ment to  establish  homes  for  their  families, 
homes  that  are  reasonably  secure  and  ade- 
quate to  the  needs  of  American  citizens. 
With  this  knowledge,  while  realizing  also  that 
the  highest  use  of  the  Columbia  Basin  lands 
dictates  that  part  of  the  new  opportunities  be 
extended  to  indigent  but  worthy  farm  fam- 
ilies, the  joint  studies  were  begun. 


Development  Problems 

For  convenience,  the  problems  of  the  in- 
vestigation are  divided  into  1G  divisions.  The 
basic  surveys,  land  classifications,  and  ap- 
praisers, together  with  a  temperature  re- 
recording  program,  constitute  the  first  di- 
vision. The  second  division  is  designed  to 
provide  information  on  applicable  types  of 
farm  economy.  The  problems  under  this 
division  seek  information  concerning  types  of 
crops,  crop  combinations,  and  crop  rotations 
on  other  northwestern  irrigation  projects; 
the  types  of  agricultural  programs  best  suited 
to  the  project  area ;  and  practicable  and 
equitable  means,  if  any,  to  insure  proper 
land  use  as  determined. 

Two  investigations  are  included  in  the 
third  division  to  determine  the  water  re- 
quirements of  the  irrigable  lands  for  the 
crop  and  land  use  programs  recommended, 
and  a  study  of  ways  of  preventing  excessive 
use  of  water. 

The  size  of  farm  units  is  the  subject  of 
two  studies  in  the  next  division,  the  first 
being  a  study  designed  to  determine  the 
optimum  size  of  farm  units,  having  in  mind 
the  type  of  crops  and  crop  programs  which 
are  recommended,  and  the  second  designed 
to  determine  whether  there  is  need  for 
.special  "labor  units"  of  small  size  to  accom- 
modate part-time  farmers  or  part-time 
laborers. 

Another  division  poses  additional  questions. 
Three  problems  are  presented  in  the  lay-out 
r:nd  equipment  of  farms :  One,  to  delimit  the 
sections  where  it  may  be  desirable  to  arrange 
the  farms  in  adjustment  to  topography  ;  two, 
to  determine  feasible  means  to  help  insure 
an  adequate  standard  of  living  and  to  min- 
imize the  financial  commitments  of  needy 
families  in  providing  suitable  and  essential 
improvements ;  and,  three,  the  advantages, 
economic  and  social,  in  farm  lay-out  and 
farm  work  which  might  result  from  concen- 
tration  of   settlers  in   small   communities  or 
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from  grouping  farm  houses  on  corners  of  the 
forms. 

Four  problems  related  to  the  allocation  of 
costs  and  to  repayments  are  a  study  of  the 
allocation  of  the  costs  of  Grand  Coulee  Dam 
and  the  primary  irrigation  works;  how 
equitable  payments  toward  the  cost  of  the 
primary  irrigation  works  may  best  be  secured 
directly  or  indirectly  from  nonrural  settlers ; 
whether  it  is  desirable  and  practicable  to  as- 
sign different  repayment  charges  against 
lands  of  different  classifications;  and  what 
are  the  best  means  of  extending  financial  aid 
in  conservatively  adequate  amounts  to  needy 
settlers  within   the  project  area. 

An  investigation  of  methods  for  establish- 
ing the  requisite  control  of  privately  owned 
lands,  whether  by  Federal  purchase  or  some 
other  means,  and  a  similar  study  related  to 
ine  State,  County,  and  railroad  lands  are 
included. 

To  estimate,  in  the  light  of  all  relevant 
factors,  the  annual  rate  at  which  lands 
should  be  brought  in  during  the  first  few  years 
after  water  becomes  available  is  the  assign- 
ment given  to  another  group  of  investigators. 

Division  9  is  concerned  with  villages,  and 
its  problem  is  to  determine  the  optimum  num- 
ber of  new  villages  for  the  project  area  and 
their  most  advantageous  placement. 

Three  problems  related  to  roads  and  other 
transportation  facilities  are  included,  the  first, 
to  plan  desirable  additions  to  the  road  net; 
the  second,  to  plan  desirable  additions  to 
railroad  facilities;  and  the  third,  to  make  a 
study  of  the  significance  to  the  project  area 
of  the  Columbia  River  as  a  commercial  route. 

A  study  is  being  made  of  underground 
waters  for  the  purpose  of  determining  the 
best  source  of  domestic  water  within  the 
project  area. 

Division  12  contemplates  a  study  of  rural 
and  village  electrification. 

Division  13  deals  with  manufactures,  and 
its  problem  is  to  define  the  opportunities  for 
village  and  neighborhood  industries  in  the 
parts  of  the  project  apt  to  be  settled  relatively 
soon  and  to  determine  what  steps  should  be 
taken  to  promote  the  development  of  indus- 
tries of  promise. 

Recreational  resources  and  needs  are  ap- 
proached in  an  effort  to  locate  and  plan  the 
lay-out  and  improvement  of  rural  parks  and 
recreational  grounds  within  the  project  area, 
and  to  formulate  plans  to  promote  the  recrea- 
tional use  of  the  great  reservoir  now  forming 
above  Grand  Coulee  Dam. 

Division  15,  involving  rural  community 
centers,  is  designed  to  plan  the  location  and, 
ar  far  as  practicable,  the  improvement  of  sites 
for  rural  schools,  churches,  community  halls, 
market  centers,  athletic  fields,  and  the  like. 

The  last  division  encompasses  a  study  of 
governmental  organization  and  public  works 
programming  and  financing,  the  problem  be- 
ing to  develop  the  most  advantageous  pattern 
of  local  governmental  units  to  meet  prospective 
public  needs,  having  in  mind  the  need  to  plan 
and  finance  the  public  improvements  in  such  a 


way  as  to  eliminate  or  minimize  the  possi- 
bility of  an  excessive  tax  burden. 

With  the  Bureau  of  Reclamation,  perhaps 
the  key  agencies  cooperating  in  the  joint  in- 
vestigations are  the  Washington  State  Plan- 
ning Commission,  the  Pacific  Northwest  Re- 
gional Planning  Commission,  the  Washington 
State  College,  and  the  Department  of  Agri- 
culture through  several  of  its  bureaus. 

Full  and  enthusiastic  cooperation  has  been 
obtained  from  the  railroads,  the  Chambers  of 
Commerce,  the  Irrigation  District  Boards,  the 
State  Department  of  Conservation  and  De- 
velopment, the  Federal  Housing  Administra- 
tion, the  Corps  of  Engineers,  the  National 
Park  Service,  the  Geological  Survey,  and 
manv  others. 


Most  of  the  groups  designated  for  the  stud; 
of  individual  problems  have  been  organize* 
and  have  their  work  under  way.  All  th 
key  studies  which  must  report  relatively  soo: 
are  in  progress. 

The  job  of  organization,  as  is  indicated  b; 
the  monthly  reports  issued  by  Dr.  Torbert,  i 
virtually  completed.  There  seems  to  be  ever; 
reason  to  hope  and  expect  that  the  unprece 
dented  preparation  being  made  in  advance  fo 
the  settlement  and  development  of  the  Cc 
lumbia  Basin  area  will  result  in  the  provisio: 
of  means  to  increase  the  opportunities  for  su< 
cess  of  every  settler  who  casts  his  lot  on  th 
project,  and  the  provision  of  opportunities  fo 
the  maximum  number  of  families,  with  o 
without  independent  means  at  the  outset. 


4-H  Club  Work  on  the  Shoshone 
Reclamation  Project 

By  FRANCIS  A.  CHISHOLM,  County  Agent,  Park  County,  Wyo. 


THE  Shoshone  project  is  one  of  the  outstand- 
ing 4-H  Club  fields  in  Wyoming.  Since  the 
beginning  of  extension  work  25  years  ago,  ap- 
proximately 3,000  boys  and  girls  have  taken 
advantage  of  one  or  more  years  in  some 
phase  of  the  work. 

The  relationship  of  4-H  Club  work  to  the 
farms  and  homes  on  the  project  has  been  of 
the  highest  quality,  and  has  played  an  im- 
portant part  in  the  development  of  the  entire 
community. 

The  "live  at  home"  project,  of  which  we 
hear  so  much  today,  has  not  been  a  serious 
problem  here,  largely  because  of  the  fact 
that  over  a  period  of  years  there  has  been  an 
effective  program  of  food  conservation  and 
preparation.  Clothing  problems  have  had  the 
same  attention  and  hundreds  of  potential 
homemakers  have  learned  the  practical  ap- 
plication of  the  old  and  honorable  art  of  sew- 
ing. This  program,  which  has  been  carried 
on  in  the  homes  over  a  period  of  years,  can- 
not but  have  a  beneficial  influence  in  the 
community. 

Other  phases  of  the  4-H  homemaking  pro- 

Cleo  Frisbie  and  Mary  Ann  Daley  demon- 
strate  on    "Better   School   Lunches   for 
Powell  Project." 


gram  have  held  the  interest  of  older  giri 
from  year  to  year  to  furnish  a  well-rounde 
course  in  training,  not  available  from  an 
other  source. 

No  less  important  are  the  effects  of  the  &{ 
ricultural  program  which  has  been  carried  b 
both  boys  and  girls  over  the  same  period.  Tb 
Extension  Service  has  effectively  used  tb 
club  program  to  demonstrate  practical  farn 
ing  operations.  The  introduction  of  pun 
bred  stock,  the  use  of  pure  seed,  and  the  in 
portance  of  proper  poultry  practices,  i 
addition  to  the  valuable  training  received  b 
the  club  members  themselves,  has  had  an  ui 
estimable  influence  on  the  progress  of  farn 
ing  on  the  project. 

In  a  new  community  one  of  the  major  pro! 
lems  has  always  been  the  lack  of  livestocl 
Cash  crops  have  been  the  source  of  income  1 
such  an  extent  that  the  land  has  sufferei 
Realizing  this,  those  who  have  had  charge  ( 
shaping  4-H  programs  have  made  a  specii 
effort  to  encourage  all  types  of  livestoc 
work. 

In  recent  years,  with  the  financial  aid  ( 
the  First  National  Bank  at  Powell,  feedir 
operations  for  club  members  have  shown 
rapid  increase.  The  bank  has  financed  a 
phases  of  livestock  feeding  and  the  purchas 
of  dairy  stock,  and  to  date  has  not  lost 
single  account.  As  a  result  of  this  cooperi 
tion.  the  practicability  of  marketing  horn 
grown  feeds  through  stock  has  not  only  bee 
a  source  of  direct  income,  but  has  increase 
the  productivity  of  the  new  farms  by  mam 
facturing  cheap  fertilizer  so  necessary  wit 
irrigation.  This  has  been  particularly  tri 
on  the  Willwood  division,  which  has  only  fi 
cently   celebrated  its  10th   birthday. 

A  conservative  estimate  of  the  monetar 
value  of  4-H  Club  work  to  members  in  19c 
was  $7,733.46. 
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I   During   the  past  year   157   boys   and   girls 
j>n  the  Shoshone  project  took  4-H  projects. 
The  champion  Angus  baby  beef  at  the  Wyom- 
ng  State  Fair   (this  calf  was  Grand  Cham- 
pion at  the  Park  County  Fair),  was  fed  by 
larold    Carter,    Jr.     Harold    also    won    the 
jrand  championship  showmanship  contest  at 
;he  junior  livestock  show  at  Billings,  Mont, 
Jvith    a    pure-bred    Hampshire    gilt.     Wayne 
Pearson  made  an  outstanding  record  with  two 
fat  calves,  winning  prizes  at  the  county  and 
fetate  fairs  and  at  the  stock  show  in  Billings. 
Carl  Stine,  a  4-H  boy,  has  one  of  the  finest 
(herds  of  Hampshire  hogs  in  Wyoming.     He 
pas   supplied   breeding   stock   not   only   over 
Park  County,  but  over  the  State  as  well,  as 
p  result  of  his  pig  project. 

Katie  Gillett  won  the  State  bread-making 
contest  in  1939  and  received  a  trip  to  Chicago. 
[These  are  only  a  few  of  the  records  made  in 
fl-H  Club  work.  Each  year  demonstration 
teams  and  individual  champions  are  sent 
from  this   part   of  the   county   to   the   State 


Hallie  June   Cles   and  Helen  Dellinger 

demonstrate  and  show  "Clothes  Closet 

Conveniences  for  the  School 

and  4-H  Girl." 

fair,  to  Denver,  and  in  one  instance  to  Wash- 
ington, D.  C,  as  one  of  four  outstanding  club 
members  in  Wyoming  in  1938.  This  was 
Doris  Bender,  of  Powell. 

The  Extension  Service  is  proud  of  the  4-H 


Boys  learning  to  caponize  chickens. 

activities  of  the  Shoshone  project.  It  speaks 
well  for  the  type  of  settlers  who  have  made 
their  homes  here,  as  the  success  of  the  club 
work  depends  largely  on  the  wholehearted 
cooperation  of  the  parents. 

Any  account  of  progress  made  by  organ- 
ized effort  is  a  tribute  to  the  local  leadership. 
To  these  volunteers  who  give  freely  of  their 
time  and  talents  without  pay  is  due  most  of 
the  credit  for  any  success  attained. 


Activities  of  the  Shoshone  Chapter 
of  Future  Farmers  of  America 

By  HELEN  L.  WINDLE,  Senior,  Poivell  High  School,  and  Editor,  Poivell  Powwow 


THE  Powell  Chapter  of  FFA  on  the  Shoshone 
project  was  selected  as  the  most  outstanding 
chapter  in  Wyoming  in  1939.  The  fact  that 
out  of  the  39  Wyoming  chapters  the  Powell 
group  was  chosen  for  this  honor  is  in  itself 
explanatory  of  the  rating  and  reputation  the 
boys  have  gained  in  agriculture  in  this  and 
previous  years. 

Having  75  members  on  its  roll,  the  order  is 
only  one  of  10,000  chapters  in  the  United 
States,  with  a  total  of  207,000  boys  as  members. 
The  Future  Farmers  of  America  was  formed 
during  the  American  Royal  of  Kansas  City  in 
1927,  and  includes  boys  of  every  State  but 
Rhode  Island,  which  has  a  law  forbidding  high 
school  fraternities  and  that  law  precludes  par- 
ticipation in  the  FFA.  By  the  motto  "Learn- 
ing to  do — Doing  to  learn — Earning  to  live — 
Living  to  serve"  the  order  teaches  leadership, 
thrift,  character,  service,  improved  agricul- 
ture, sportsmanship,  cooperation,  scholarship, 
recreation,  patriotism,  and  citizenship. 

Each  boy  has  his  individual  projects  every 
pear,  and  an  annual  report  as  to  the  returns  is 
made  in  the  fall.  In  1938-39  fifty-nine  boys 
completed  93  supervised  projects.  The  proj- 
ects were  worked  in  the  following  enterprises  : 
3reat  Northern  beans,  pinto  beans,  sugar  beets, 
beef  cattle,  sheep,  hogs,  dairy  cattle,  poultry, 
llfalfa  hay,  oats,  barley,  and  corn. 

The  record  showing  the  progress  made  in 
:he  past  3  years  is  here  given. 


1936-31 

Receipts $16,  404.  60 

Expenses—' 12, 159. 89 

Net  profit 4,244.71 

Self  labor 713. 12 


Total  pupil  labor  income 4,  957.  83 


1931-38 

Receipts 16, 032.  00 

Expenses 11, 869.  97 

Net  profit 4,162.03 

Self  labor 845.81 


Total  pupil  labor  income 5,  007.  84 

1938-39 

Receipts 26, 889. 43 

Expenses 16,  507.  71 

Net  profit 10, 182.  72 

Self  labor '. 1,076.57 


Total  pupil  labor  income—     11,  259.  29 


In  addition  to  the  projects,  the  Shoshone 
Chapter  has  become  known  because  of  out- 
standing exhibits,  livestock,  and  ability  at 
judging. 


The  Powell  Future  Farmers  won  a  great 
many  prizes  at  the  Wyoming  State  Fair  in 
Douglas.  They  brought  home  the  sweepstakes 
ribbon  for  the  best  exhibit  and  also  the  grand 
champion  ribbon  and  two  champion  reserve 
ribbons  for  baby  beef.  The  Powell  FFA  also 
won  47  blue  ribbons,  33  red  ribbons,  14  white 
ribbons,  and  two  fourth-place  ribbons  for  their 
entries.  Their  ribbons  included  awards  for 
the  school  exhibit  for  vocational  agriculture 
showing  various  phases  of  the  work,  best  class- 
room notebooks,  best  display  of  grains,  beets, 
potatoes,  best  steers,  sheep,  pigs,  chickens, 
farm  mechanics,  and  similar  projects. 

A  livestock  judging  team  from  Powell  at- 
tended the  national  stock  judging  contest  in 
Kansas  City.  The  boys  on  the  dairy  judging 
team  were  Sam  Anderson,  Mak  Kawano,  and 
Wilbur  Reed.  Members  on  the  poultry  judg- 
ing team  were  Dennis  Burch  and  Sam  Ander- 
son. These  teams  won  the  State  judging 
contests  earlier  in  the  year,  which  enabled 
them  to  represent  Wyoming  at  the  national 
convention.  C.  N.  Peterson,  vocational  agri- 
cultural teacher  at  Powell,  and  Verne  Harri- 
son, American  farmer  candidate  from  Wyo- 
ming, accompanied  the  boys.  Verne  Harri- 
son was  the  American  Farmer  candidate, 
one  being  selected  each  year  from  the  1,000 
Wyoming  FFA  boys.  While  at  Kansas  City, 
the  Shoshone  chapter  received  a  cash  prize 
for  being  of  the  greatest  service  to  their  com- 
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Three  of  Shoshone  Chapter's  best  calves  at  Junior  Fat  Show* 
Left  to  right:  Bill  Franklin,  Richard  Schmidt,  Wilbur  Reed. 


Left:  Livestock  judging  team  with  cup  won  at  Worland 
in  feeder  day  contest. 


munity,  the  judging  team  won  fifth  in  Jersey 
cattle,  and  the  certificate  of  American  Farmer 
was  given  to  Verne. 

Powell  boys  won  their  share  of  victory 
and  recognition  at  the  second  annual  regional 
junior  fat  stock  show  at  Billings,  Mont.  In 
the  exhibit  of  fat  livestock  there  were  -TJ4 
Montana  and  Wyoming  4  11  Club  members 
and  Future  Farmers  of  America  competing. 
The  grand  championship  in  the  FFA  show- 
manship division  went  to  Richard  Schmidt 
of  Powell. 

The  State  Future  Farmers'  judging  con- 
test was  held  at  Laramie.  There  were  37 
teams  competing  and  the  stock  judging  team 
from    Powell    placed    third    in    dairy    cattle. 


The  poultry  team  placed  second.  Mak 
Kawano  won  third  high  individual  honors. 
Dennis  Burch  also  attended  the  contest  and 
as  State  president  of  the  FFA  had  the  honor 
of  being  toastmaster  at  the  banquet.  Sam 
Anderson,  also  of  Powell,  is  vice  president  of 
the  organization. 

Powell  High  School's  FFA  judges  won  both 
team  and  individual  honors  at  the  eleventh 
annual  livestock  judging  contest  conducted  by 
the  Worland,  Wyo.,  chapter  of  FFA.  The 
Powell  judging  team  won  first  in  the  total 
judging  for  the  day,  while  in  individual 
judging,  Brandt  of  Powell  won  first,  and 
Miller  of  Powell,  third. 


The  close  of  the  annual  Big  Horn  Basin 
livestock  judging  contest  found  Cody,  Wyo., 
first  and  Powell  second.  Had  the  Powell 
boys  won  the  contest  this  year,  the  cup  which 
is  given  to  the  winner  each  year  would  have 
been  in  their  permanent  possession  as  they 
had  won  it  the  2  years  before,  and  need  only 
3  years  of  consecutive  wins  to  keep  the  cup. 
Darwin  Franklin  of  Powell  was  high  indi- 
vidual, with  Donald  Jones  of  Powell,  second. 

With  such  an  enviable  record  to  back  them 
up,  C.  N.  Peterson  and  his  FFA  boys  can  be 
expected  to  do  great  things  in  the  future,  for 
themselves  and  for  the  farming  community 
in  which  they  live. 


Machine  Methods  of  Canal  Lining 

ROZA  DIVISION,  YAKIMA  PROJECT 


CONTINUED  progress  in  development  of 
more  efficient  methods  and  equipment  war- 
rants the  belief  that  engineers  and  contractors 
will  find  special  interest  in  a  description  of  the 
equipment  and  methods  used  on  contract  con- 
struction for  the  Bureau  of  Reclamation  on  the 
Roza  division  of  the  Yakima  project. 

The  year  1938  saw  the  completion  of  13.9 
miles  of  concrete-lined  canal  on  the  Roza  divi- 
sion, almost  all  of  which  was  lined  by  machine 
methods.  The  canal  so  constructed  lies  be- 
tween the  lower  end  of  tunnel  No.  1,  which  is 
9  miles  north  and  east  of  the  city  of  Yakima, 
and  the  upper  end  of  tunnel  No.  5,  approxi- 
mately 3  miles  south  and  east  of  the  town  of 
Moxee  City. 

The  sections  of  lining  between  tunnels  Nos. 
1  and  3  have  a  bottom  width  of  14  feet,  a 
depth  of  13  feet,  a  water  depth  of  11.2  feet,  and 
a  carrying  capacity  of  2.200  cubic  feet  per  sec- 
ond. Below  tunnel  No.  3,  which  extends 
through  the  ridge  north  of  Yakima,  the  lined 
sections  have  a  bottom  width  of  12  feet,  a 


depth  of  10.5  feet,  a  water  depth  of  9.07  feet, 
and  a  rated  capacity  of  1,300  second-feet. 
(Nine  hundred  second-feet  will  be  used  just 
below  tunnel  No.  3  in  the  generation  of  power 
for  the  pumping  plants  to  be  installed  later.) 
The  side  slopes  are  1%  to  1,  with  an  8-inch 
concrete  berin  at  the  top  of  each.  Five-foot 
earth  berms  were  left  when  the  excavation 
was  completed. 

The  lining  is  4  inches  thick,  reinforced  with 
%-inch  round  steel  bars  spaced  at  12  inches 
longitudinally  and  at  24  inches  transversely, 
the  steel  mat  being  approximately  at  the  mid- 
dle of  the  lining.  Under  the  lining,  and  adja- 
cent to  the  uphill  slope,  is  a  6-inch  drain  tile 
surrounded  by  3  inches  of  gravel. 

The  work  under  the  first  contract,  compris- 
ing three  sections  between  the  siphon  under 
the  Yakima  River,  6  miles  north  of  Yakima, 
and  tunnel  No.  3,  was  done  by  J.  A.  Terteling  & 
Sons.  These  sections  total  2.4  miles  in  length. 
The  second  contract,  which  was  awarded  to 
the  same  company,  extends  0.7  of  a  mile  from 


the  lower  end  of  tunnel  No.  1  to  the  bench 
flume  which  connects  to  the  Pamona  siphon. 
Lining  under  the  third  contract  begins  a  short 
distance  below  tunnel  No.  3  and  consists  of  3 
sections,  ending  at  station  1120+00.  It  was 
constructed  by  the  H.  J.  Adler  Construction 
Co.  and  comprises  1.6  miles  of  canal.  The 
fourth  contract,  by  Guthrie-McDougall  Co.  and 
Mark  C.  Walker  &  Son  Co.,  extends  from  the 
above-mentioned  station  to  tunnel  No.  5,  the 
lining  being  continuous  for  a  distance  of  8.2 
miles.  A  section  100  feet  in  length  below  the 
siphon  was  constructed  by  hand  methods  by 
J.  A.  Terteling  &  Sons.  Another  short  section 
above  tunnel  No.  3,  built  by  Morrison-Knud- 
sen  Co.,  Inc.,  as  a  part  of  its  tunnel  work,  is 
0.2  of  a  mile  in  length  and  was  lined  by  means 
of  a  small  machine  mentioned  later  in  this 
article. 

First  Tico  Contracts 

J.   A.   Terteling  &   Sons  brought   trimming 
and  lining  machines  from  an  aqueduct  in  Cali- 


{  222  }        The  Reclamation  Era,  August  1940 


ornia  and  had  them  rebuilt  to  conform  to  the 
ections  of  the  Roza  Canal.  Both  machines 
perated  on  18-inch-gage  tracks  of  30-pound 
ail,  laid  on  the  berms  of  the  canal.  The  rails 
rere  in  sections  of  varying  lengths  united  by 
inch  steel-channel  ties. 

Trimming  and  compacting  subgrade. — The 
rimming  machine  was  a  double  trapezoidal 
tecl  truss  suspended  at  each  end  on  two  hy- 
Iraulic  jacks  supported  by  a  four-wheeled 
jruss  having  axles  10  feet  apart.  Scarifier 
teeth  were  provided  along  the  front  of  the 
aachine  to  trim  the  slopes  roughly  to  line  and 
trade.  Behind  the  teeth  on  each  slope  was  a 
png  blade  scraper  to  complete  the  process  of 
line  grading.  A  V-shaped  scraper  trimmed 
the  floor  of  the  channel  and  moved  the  trim- 
mings to  bucket  elevators  which  placed  the 
spoil  on  a  conveyor  belt  discharging  onto  the 
Downhill  berm.  A  sheepsfoot  roller  was  used 
for  compacting  the  floor.  The  trench  for  the 
tinder  drain  was  excavated  by  jackbammer  and 
py  hand.  Considerable  handwork  was  neces- 
sary to  finish  the  grade  preparatory  to  laying 
the  reinforcement  and  placing  the  concrete. 
The  soil  was  sprinkled  to  secure  optimum  ab- 
sorption for  compaction  of  the  grade  and  to 
^ssist  in  curing  the  lining.  The  second  con- 
tract by  J.  A.  Terteling  &  .Sons  (specifica- 
tions No.  711-1)  was  fine-graded  by  band 
methods,  the  sheepsfoot  roller  being  used  on 
the  bottom  and  air  tampers,  as  found  neces- 
sary, on  the  slopes.  Wooden  ribbons,  2  by  4 
inches,  were  set  to  form  the  vertical  sides  of 
the  concrete  berms  and  served  as  positive 
guides  for  control  of  line  and  grade  of  the 
completed  lining. 

Concrete  tilling. — The  slip  form  consisted 
primarily  of  a  ^4 -inch  steel  plate  6  feet  wide, 
curved  upward  on  the  front  and  rear  edges. 
The  plate  extended  across  the  bottom  and  up 
each  slope,  there  being  a  lag  of  2  feci  at  the 
top.  It  formed  the  shorter  base  and  sides  of 
a  regular  trapezoid  corresponding  with  the 
cross  section  of  the  canal.  The  deck  of  the 
machine  formed  the  longer  base,  and  the  whole 
framework  was  trussed  to  form  a  complete 
jumbo.  The  jumbo  rested  on  jacks  supported 
by  4-wheeled  trusses  having  10-foot  wheel 
bases.  Horizontal  plates  attached  to  the  slop- 
ing sides  assisted  in  forming  the  concrete 
berms.  The  jacks  permitted  adjustment  of 
the  machine  to  grade,  and  thus  compensated 
for  some  movement  of  the  track. 

The  liner  was  advanced  by  means  of  cables 
operated  by  hoists  driven  by  a  gasoline  motor. 
Alinement  was  maintained  by  the  setting  of 
the  tracks  and  manipulation  of  the  cables 
which  were  attached  to  the  tracks  ahead  of 
the  machine. 

Concrete  from  the  mixer  on  the  lower  berm 
was  distributed  by  means  of  a  gasoline-driven 
shuttle  car  operated  across  the  deck  of  the 
liner.  As  the  car  moved  across  the  machine 
the  concrete  was  released  through  a  bottom 
gate  and  slid  down  an  inclined  steel  plate  to 
the  open-bottomed  pockets  along  the  front  of 
the  slip  form.  The  pockets  served  to  hold 
the  concrete  on  the  slopes  and  to  feed   the 


Photo   1:   Trimming  machine.     Note  rotating  drum  teeth,  trimming  arrangement, 
and  screw-carrying  device  in  canal  invert. 


advancing  form  as  it  shaped  the  plastic  mate- 
rial to  the  section  of  the  canal. 

A  third  motor  operated  3-inch  rotating  rods 
extending  down  (lie  slopes  through  the  pockets. 
These  rods,  which  bad  short  fingers  for  work- 
ing the  concrete  and  to  aid  in  feeding  it  to 
the  form,  oscillated  about  60  times  per  minute 
through  an  arc  of  90°.  The  fingers  depressed 
the  larger  aggregate  and  lessened  the  work  of 
the  finishers. 

A  noticeable  tie r  in  the  whole  machine 

from  the  vibration  of  the  motor  probably 
helped  to  compact  the  lining  as  the  machine 
ironed  it  out.  The  weight  of  40  tons  assisted 
materially.  (Practice  has  shown  tube  vibra- 
tors to  be  more  effective  than  these  oscillating 
rods.)  The  progress  of  the  liner  depended 
upon  tin'  rate  of  preparation  of  the  subgrade. 
Using  a  1  yard  mixer,  the  aggregates  being 
batched  by  truck  and  the  cement  by  hand,  it 
was  possible  to  lay  4'J-j  linear  feet  of  lining 
in  an  8-hour  shift. 

Attached  to  the  rear  of  the  machine  were 
stagings  of  plank  which  served  the  first 
group  of  finishers  who  used  floats  to  remove 
the  imperfections  left  by  the  moving  form. 
Two  wooden  jumbos  with  plank  steps  for  the 
other  finishers  followed.  After  these  came  the 
painters'  jumbo  equipped  with  a  small  air  com- 
pressor and  barrels  from  which  coal-tar  cut- 
back curing  compound  was  piped  to  the  paint 
pot,  whence  hoses  fed  the  guns  used  in  apply- 
ing the  compound.  Because  of  the  distance 
traversed  in  the  course  of  14  days,  and  the 
windy  climate,  curing  by  water  wTas  deemed 
infeasible.  Whitewash  was  used  on  the  sec- 
tion of  lining  adjacent  to  tunnel  No.  1  to  pre- 
vent excessive  absorption  of  heat  by  the  black 
surface  of  the  curing  membrane. 


Well-graded  aggregates  having  a  maximum 
size  of  l1/;  inches  were  used  in  the  concrete. 
A  slump  of  '.'<  inches  was  found  to  be  necessary 
for  placing  witli  this  machine.  Each  night  the 
lining  was  completed  to  a  wooden  header 
where  it  formed  a  vertical  joint  with  the  con- 
crete lining  placed  in  the  succeeding  day's 
run,  the  reinforcement  being  continuous 
through  the  joint.  Drilled  holes  proved 
the  lining  to  be  well  consolidated.  Expansion 
joints  were  not  used. 

Third  Contract  (Specifications  No.  729) 

II.  J.  Adler  Construction  Co.  constructed  the 
lining  in  the  section  of  canal  below  and  ad- 
jacent to  tunnel  No.  3  (specifications  No.  729) 
and  designed  and  built  trimming  and  lining 
equipment  for  its  work. 

Trimming  and  compacting  subgrade. — The 
trimmer  (photo  No.  1)  differed  from  the  ma- 
chine used  upstream  in  that  the  cutting  of 
the  slopes  was  done  by  more  than  400  teeth, 
seven-eighths  inch  square,  attached  to  12-inch 
revolving  cylinders,  the  direction  of  rotation 
being  opposite  to  that  of  the  wheels  carrying 
the  machine  on  the  rails. 

The  trimming  machinery  was  supported  on 
a  trapezoidal  steel  truss  which  spanned  the 
canal.  Two-wheeled  trusses,  each  with  axle 
centers  of  10  feet,  carried  the  machine  along 
tracks  consisting  of  single  56-pound  steel  rails 
set  at  line  and  grade  on  wooden  ties.  A  re- 
volving spiral  cutter-worm  trimmed  the  bot- 
tom and  moved  the  spoil  to  the  central  ele- 
vator which  dumped  it  onto  a  belt  conveyor 
for  discharge  to  the  lower  berm.  The  ma- 
chine was  powered  by  three  gasoline-driven 
motors;    two    operated    the    cutters    on    the 
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slopes  and  moved  the  machine  ahead  by 
means  of  geared  wheels  on  the  tracks.  The 
third  operated  the  bottom  trimmer,  the  ele- 
vator, and  the  conveyor.  Jacks  under  the 
main  frame  of  the  trimmer  allowed  adjust- 
ment for  grade.  The  machine  advanced 
i-.bout  about  one  foot  per  minute.  A  10-ton 
roller  and  air  tampers  were  used  for  com- 
pacting the  bottom  and  the  slopes.  The  ditch 
for  the  subdrain  was  excavated  by  hand  and 
by  pavement  breakers.  The  steel  was  laid  as 
described  previously,  concrete  bricks  being 
used  for  its  support. 

This  trimmer  produced  a  good  subgrade  in 
general,  although  the  material  to  be  removed 
varied  in  texture  and  required  handwork  in 
places.  As  much  water  as  the  subgrade 
would  absorb  was  applied  by  hand  sprinkling. 

Concrete  lining. — The  lining  machine  was 
similar  in  principle  to  that  used  by  J.  A. 
Terteling  &  Sons,  and  modeled  after  it.  The 
main  plate,  however,  was  only  3.5  feet  wide, 
to  prevent  floating  of  the  machine,  which  was 
lighter  than  the  one  used  on  the  upper  sec- 
tions of  the  canal.  Lack  of  proper  design 
resulted  in  frequent  break-downs  in  the  op- 
erating machinery.  The  narrow  plate  made 
it  less  difficult  to  move  the  liner  around  the 
curves  in  the  canal.  Jacks  in  this  machine 
permitted  adjustment  for  grade  as  required. 
Wooden  ribbons,  as  described  previously, 
were  used  for  the  vertical  sides  of  the  berms 
and  for  control  of  the  line  and  grade.  Pro- 
pulsion was  by  means  of  gasoline-driven 
drums  with  cables  attached  to  the  tracks 
ahead  of  the  slip  form.  An  endless  cable 
shuttled  the  concrete  car  on  the  deck  of  the 
liner,  the  concrete  being  dropped  through  a 
bottom  gate  to  the  pockets.  A  slump  of  3 
inches  was  necessary  for  placement  and 
working  of  the  concrete  handled  through  this 
equipment.  The  maximum  daily  run  was 
33G  linear  feet ;  the  average  258  linear  feet. 

A  staging  on  the  rear  of  the  machine, 
followed    by    wooden    jumbos,    provided    sup- 


ports for  the  finishers.  A  paint  jumbo  car- 
ried a  small  compressor  and  a  supply  of  clear 
curing  compound,  of  which  three  coats  were 
applied.  Here,  as  previously,  curing  by  water 
was  considered  impracticable.  The  completed 
lining  was  of  good  quality. 

Fourth  Contract  (Specifications  No.  7//S) 

Guthrie-McDougall  Co.  and  Mark  C. 
Walker  &  Son  Co.  used  somewhat  different 
methods  and  machinery  on  the  8.9  miles  of 
lining  above  tunnel  No.  5.  The  principal 
pieces  of  machinery,  in  order  of  their  prog- 
ress clown  the  canal,  were:  The  compacting 
machine  built  by  this  contractor ;  trimmer 
designed  and  built  by  Clyde  Wood  of  Stock- 
ton, Calif. ;  a  small  conveyor  for  removing 
the  drain  excavation:  wooden  jumbos  for 
handling  tile,  gravel,  and  steel:  the  lining 
machine  designed  and  built,  also,  by  Clyde 
Wood ;  and  four  wooden  jumbos  used  by  fin- 
ishers and  painters.  All  of  these  machines 
used  under  specifications  No.  748  were  moved 
on  wheels  which  traversed  the  single  70- 
pound  steel  track  laid  on  each  berm.  Three 
by  12-inch  wooden  ties  spaced  on  3-foot 
centers  were  used  and  pins  through  them 
minimized  lateral  movement.  To  maintain 
line  and  grade  for  the  trimming  and  lining 
equipment,  the  tracks  were  set  carefully  to 
the  line  and  grade  of  the  canal. 

Trimming  and  compacting  subgrade. — The 
presence  of  cemented  sand  and  gravel  and 
"nigger  heads"  in  the  first  2  miles  of  this  con- 
tract (specifications  No.  748),  necessitated 
overexcavation  and  refill  with  suitable  mate- 
rial before  the  subgrade  could  be  compacted 
and  trimmed.  Water  was  applied  during  this 
process  and  ahead  of  the  lining  operation  so 
as  to  permit  proper  absorption  into  the  grade. 

The  compacting  machine  (photo  No.  2)  con- 
sisted of  an  air-driven  pile  driver  head  of  the 
type  used  for  driving  steel  sheet  piling.  This 
driver   was   mounted   on    a    carriage   having 


pneumatic  tires  which  traveled  in  top  an 
bottom  guide  channels  across  the  bottom  an 
up  the  sloping  sides  of  the  canal.  The  drive 
carriage  was  moved  by  cables  actuated  by  , 
gasoline  motor,  and  the  hammer  by  air  fron 
a  compressor  set  on  one  end  of  the  doubl 
truss. 

The  driver  required  a  special  foot  and  con 
siderable  experimenting  was  done  before  thi 
best  size  and  shape  were  determined.  Finally 
a  steel  plate,  about  12  by  36  inches,  with  hev 
eled  edges,  seemed  to  withstand  the  hammer 
ing  and  produce  the  best  results.  The  rate  0 
travel  of  the  driver  carriage  was  such  as  I 
allow  some  overlap  in  the  travel  of  the  ham 
mer,  which  operated  at  about  90  blows  pd 
minute.  Where  special  attention  was  A 
quired,  as  at  berms  and  low  spots,  Ingersol] 
Rand  air  tampers  were  used.  Forward  mc 
tion  of  the  compacting  equipment  was  b; 
means  of  an  air  tugger  and  cables  attache 
to  the  track. 

The  trimmer  (photo  No.  3)  consisted  of 
traveling  steel  jumbo  with  a  chain  of  cuttin 
buckets  running  across  the  bottom  and  u 
each  slope.  The  spoil  was  dumped  onto  th 
lower  berm  by  a  belt  conveyor.  Two  gasolin 
motors  operated  the  bucket  lines  and  convej 
ors ;  a  third  operated  a  hoist  which  pulled  th 
machine  ahead  by  cables.  The  angle  betwee 
the  bottom  and  slopes  was  rounded  by  th 
transverse  travel  of  the  buckets.  Hand  con 
paction  was  used  where  necessary  to  con 
plete  the  preparation  of  the  grade  ahead  c 
the  drain  installation  and  steel-laying  opei 
ations. 

Concrete  lining. — The  type  of  lining  mj 
chine  (photo  No.  4)  used  was  developed  on  tl 
Colorado  River  aqueduct  in  California.  Tl 
sliding  form  in  this  case  was  4  feet  wide,  wit 
some  lag  at  the  upper  ends  of  the  slopin 
plates.  The  shuttle  car  received  the  concrel 
from  the  mixer  and  dropped  it  through  a  bo 
torn!  gate  to  the  inclined  plate,  from  whenc 
it  was  discharged   into   open-bottom  pockei 


Photo  2:  Compacting  machine    operating    at    Station    1125.   8 
miles  east  of  Yakima.     Hammer  at  left. 


Photo  3:  Canal  trimming  machine  at  Station  1124. 
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Vjoto  4-  Lining  machine    in    operation    at   Station     1141,    10 
miles  east  of  Yakima 


ilong  the  front  of  the  slip  form.  The  rear 
:dge  of  the  main  plate  was  placed  near  the 
enter  of  the  machine  to  facilitate  movemeot 
iround  curves.  Plates  attached  to  the  sloping 
side  plates  formed  the  tops  and  sides  of  the 
)erms.  The  machine  was  carried  on  2- 
ivheeled  trusses,  the  span  between  wheels 
being  adjustable  for  movement  on  curves. 

The  method  of  placing  and  consolidating 
he  lining  differed  from  methods  previously 
lescribed.  Tube  vibrators  extended  through 
the  pockets  across  the  bottom  and  up  each 
slope.  The  connections  supporting  the  vi- 
brators in  the  framework  of  the  liner  were 
provided  with  rubber  pads  to  dampen  vibration 
of  the  slip  form.  Electric  motors  operated  the 
unbalanced  shafts  inside  the  tubes  at  2,300  rev- 
olutions per  minute.  Extensive  experimenting 
was  done  in  connection  with  the  determination 
of  the  proper  amplitude  for  the  vibrators.  The 
use  of  these  tube  vibrators  permitted  satisfac- 
tory placement  at  a  low  slump — 2  to  2%  inches. 
It  was  found  advisable  to  operate  the  vibra- 
tors only  as  the  machine  advanced,  as  pro- 
tracted vibration  in  one  position  actually 
"floated"  the  liner.  Excellent  consolidation 
was  obtained  with  this  equipment  and  the  con- 
crete was  otherwise  of  good  quality,  as  indi- 
cated by  compressive  strength  test  results  as 
high  as  5,600  pounds  per  square  inch  at  28 
days. 

Power  for  the  machine  was  supplied  by  a 
gasoline-driven  generator  with  push-button 
control  from  a  panel  on  the  front  of  the  ma- 
chine. Electric  motors  drove  the  concrete 
shuttle  car  and  the  vibrators,  and  pulled  the 
machine  ahead  by  means  of  cables.  Progress 
varied  with  the  rate  of  preparation  of  the 
grade  and  the  production  of  concrete.  The 
machine  could  be  advanced  2  feet  per  minute, 
and  as  much  as  120  feet  of  lining  per  hour 
was  accomplished.  Usually,  the  movement 
was  intermittent,  making  the  average  some- 
what less. 

The  15  finishers  worked  from  the  staging  at- 
tached to  the  rear  of  the  slip  form,  and  from 


Photo    5:  Lined    canal.     The    concrete    is    first    painted    with 
coal-tar  cut-back  and  then  coated  with  whitewash  as  a  tempera- 
ture control.     The  dark  patches  on  the  lining  are  openings  left 
for  the  piers  of  a  bridge  to  be  constructed. 


the  steps  of  the  two  jumbos  which  followed 
it.  Those  working  on  the  berms  used  short 
sections  of  2  by  4  to  support  the  vertical  lares 
of  the  concrete  while  floating  and  trowelling. 
It  was  planned  to  have  special  vibrators  com- 
pact the  berms  as  the  machine  advanced,  but 

the  manufacturer  did  not  construct  them  s 

enough.  The  finishing  process  for  the  bottom 
and  slopes  included  floating  and  trowelling, 
hard  trowelling  being  the  final  step.  It  was 
found  that  surface  markings  caused  by  spring 
ing  of  the  reinforcement  could  be  eliminated 
largely  by  trowelling  upward  at  an  angle  of 
45°  and  also  longitudinally.  Each  night  a 
wooden  header  was  used  to  form  a  vertical 
joint  at  the  end  of  the  day's  run.  The  steel 
mat  was  continuous,  but  the  lining  was  scored 
five-eighths  of  an  inch  deep  at  intervals  of 
12  feet  to  control  the  location  of  contraction 
cracks. 

Curing  (photo  No.  '<)  was  accomplished  by 
spray  application  of  coal-tar  cutback,  fol- 
lowed by  a  sprayed  covering  of  whitewash  to 
prevent  excessive  heat  absorption  and  conse- 
quent expansion  of  the  concrete.  The  equip- 
ment for  applying  the  tar  was  carried  on  one 
jumbo,  and  that  for  applying  whitewash  on  a 
second  jumbo.  The  tar  was  warmed  in  the 
early  morning  by  piping  the  exhaust  from  the 
motor  into  a  metal  jacket  surrounding  the 
storage  tank.  Compressors  driveu  by  gaso- 
line motors  supplied  air  for  the  spray  guns. 

The  tar  was  applied  as  soon  as  possible 
after  the  completion  of  the  hard  trowelling, 
and  the  whitewash  as  soon  as  the  tar  seemed 
hard  enough  to  receive  it  without  discolora- 
tion. Although  whitewash  containing  about 
7  percent  casein  glue  had  good  adhesion,  it 
was  gradually  removed  by  weathering. 

The  best  run  by  Guthrie-McDougall  and 
Walker  was  821  linear  feet  in  8  hours.  Such 
progress  was  possible  only  when  all  parts  of 
the  organization  were  "clicking."  The  aver- 
age 8-hour  run  was  555.5  linear  feet. 


Under  specifications  No.  G52  (extra  work 
order  No.  1),  the  1,130-foot  section  of  canal 
above  tunnel  No.  3  was  trimmed  by  hand 
after  the  necessary  compaction  by  sheepsfoot 
roller  and  air  tampers.  The  drain  and  steel 
were  laid  as  usual.  Concrete  for  the  floor  was 
transported  by  bucket  from  the  mixer,  and 
spread  and  finished  by  hand.  A  step  joint  was 
provided  at  each  edge  of  the  floor,  the  joints 
being  cleaned  by  wire  brushing  and  water  and 
air  jets.  As  the  concrete  was  placed  at  the 
foot  of  the  slope,  the  joint  faces  were  given  a 
bonding  coat  of  grout. 

A  jumbo  was  built  by  the  contractor  for 
lining  the  slopes.  This  consisted  of  a  heavy 
framework  carried  by  wheels  which  moved 
on  wooden  rails,  one  on  the  berm,  the  other  at 
the  foot  of  the  slope.  A  steel  plate,  10  feet 
long  and  2  feet  wide,  served  to  form  each 
panel  of  the  lining  as  it  was  drawn  up  the 
slope  by  hand  hoists.  The  concrete  was  con- 
solidated by  internal  vibration.  The  slopes 
on  curves  were  shaped  to  avoid  flat  surfaces. 
The  berms  were  formed  by  hand.  The  fin- 
ishing was  done  in  the  usual  manner. 

Under  specifications  No.  711-2  (extra  work 
order  No.  4),  the  100-foot  stretch  of  lining 
below  the  siphon  was  placed  by  hand,  the 
floor  being  laid  first,  then  the  slopes. 

As  the  lined  canal  constructed  under  these 
contracts  has  as  yet  no  service  record,  the 
relative  performance  of  the  several  sections, 
and  of  the  work  as  a  whole  in  comparison  with 
other  similar  projects,  has  not  been  demon- 
strated. However,  it  is  known  that  vibra- 
tors, especially  those  of  the  tube  type  used  in 
the  Wood  machine,  have  permitted  lower 
water-cement  ratios  than  were  possible  other- 
wise, and  the  concrete  placed  by  them  has 
shown  the  highest  density  and  compressive 
strengths.  The  superiority  of  tube  vibrators 
for  use  in  the  mechanical  construction  of  con- 
crete canal  lining  has  been  proven. 
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Floating-Ring  Gate  and  Glory -Hole  Spillway! 

at  Owyhee  Dam 


By  LEWIS  G.  SMITH,  Assistant  Engineer,  Denver  Office 


ONE  of  the  more  interesting  structures  cre- 
ated in  recent  years  by  the  Bureau  of  Rec- 
lamation is  the  glory-hole  type  spillway  at 
Owyhee  Dam  in  Oregon.  Noted  for  its  touch 
of  originality,  this  spillway  has,  for  its  type, 
an  unprecedented  and  to  date  unequaled  height 
of  300  feet,  with  a  GO-foot  crest  diameter.  It 
has  a  12-foot  overflow  controlling  height,  with 
steel-ring  gate  installed  at  the  circular  over- 
flow weir.  While  the  glory-hole  type  of  spill- 
way with  lesser  heights  of  fall  had  previously 
been  used  at  several  earlier  dams,  some  hav- 
ing free  crests  and  others  having  a  number  of 
radial  gates  between  piers,  the  installation  at 
Owyhee  was  the  first  and,  to  the  knowledge  of 
the  Bureau,  is  yet  the  only  instance  in  which 
a  single  gate  controlling  the  full  circle  of  the 
crest  has  been  used  (fig.  1).  The  ring  gate 
is  a  hollow,  annular  drum,  seated  within  a 
hydraulic  chamber  surrounding  and  in  con- 
junction with  the  upper  surfaces  of  the  ring 
gate  forming  the  spillway  crest.  It  is  raised 
or  lowered  as  one  complete  unit  by  its  own 
buoyancy  in  water  introduced  into  the  cham- 
ber from  the  reservoir. 

At  the  time  of  installation  the  ring  gate 
represented  a  bold  departure  from  established 
practice.  Many  operating  conditions  had  to 
be  foreseen  and  provided  for  in  making  a  fool- 
proof design.    Although  the  spillway  and  gate 


were  completed  in  1932,  reservoir  levels  had 
not  permitted  them  to  be  tested  under  actual 
operating  conditions  until  four  years  later,  in 
March  193C.  Three  years'  performance  of 
these  have  now  been  witnessed,  making  it  pos- 
sible to  discover  the  degree  to  which  the 
soundness  of  the  designer's  foresight  has  been 
confirmed.  Often  the  hydrologic,  topographic, 
and  geologic  conditions  at  a  dam  site  form  a 
triumvirate  in  economic  favor  of  the  glory- 
hole  type  of  spillway,  especially  where  a  non- 
overflow  dam  is  to  be  built.  Hence  it  is  of 
live  concern  to  disclose  what  experience  has 
been  gained  from  the  Owyhee  spillway.  It 
is  proposed  to  review  here  the  reasons  for 
selecting  this  type  of  spillway,  the  general 
design,  construction,  and  performance  of  the 
spillway,  with  particular  attention  given  to 
some  of  the  more  salient  mechanical  features 
of  the  ring  gate,  such  as  the  means  provided 
for  keeping  the  gate  level  at  all  times ;  the 
method  of  automatic  and  hand  control,  with 
emergency  safety  measures ;  provisions  for 
avoiding  negative  pressures  at  the  inner  lip 
of  the  gate ;  and  the  means  adopted  for  pre- 
venting the  formation  of  ice  around  the  periph- 
ery of  the  crest. 

The  glory-hole  intake  structure  of  the  spill- 
way is  located  on  a  promontory  on  the  north 
side  of  the  reservoir  and  connects  by  means 
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of  a  vertical,  downwardly  tapering,  variable 
diameter  shaft  to  a  22-foot  diameter  tunnelM 
used  formerly  for  diversion  of  the  river  during 
construction  of  the  dam    (fig.  2).     The  total 
drop  from  intake  crest  to  the  tunnel  is,  an 
stated,  309  feet,  or  14  feet  higher   than  the 
dome  of  the  United  States  Capitol  Building 
in  Washington,  D.  C.     Immediately  upstream  i 
from  the  junction  of  the  vertical  shaft  with 
the  horizontal  tunnel  is  a  plug  of  concrete  for 
sealing  off  the  reservoir  at  the  tunnel  eleva-i 
tion. 

The  ring  gate  at  the  crest  is  provided  so 
that,  during  normal  inflows  to  the  reservoir 
the  gate  can  be  raised,  preventing  spilling  of 
the  water  and  allowing  it  to  be  conserved  in 
the  reservoir  storage  space  above  the  spillway 
crest ;  then,  during  high  run-off,  after  the  resi 
ervoir  is  already  full,  to  be  lowered  so  as  to 
waste  water  through  the  spillway  rather  than 
allow  it  to  overtop  the  dam.  As  the  flood 
recedes  the  gate  will  again  be  raised  according 
to  the  reservoir  levels  so  that  no  more  water 
than  necessary  is  wasted.  Within  a  certain 
range  of  reservoir  levels  the  normal  operation 
of  the  gate  is  automatic,  but  hand  controls  are 
provided  so  that  the  gate  may  remain  in  the 
lowered  position  should  this  be  desirable.  A 
single  gate,  instead  of  a  number  of  gates 
between  piers,  was  chosen  because  with  the 
single  gate  the  diameter  of  the  crest  could  be 
considerably  smaller  in  achieving  the  same 
discharge  capacity. 

The  glory-hole  type  of  spillway  was  selected 
after  much  weighing  of  facts,  theory,  and 
judgment.  Because  of  plans  to  build  in  the 
future  a  power  plant  near  the  foot  of  the  dam, 
and  in  view  of  the  confining  character  of  the 
canyon  walls,  an  overflow  crest  section  in  the 
dam  was  excluded,  giving  way  to  some  type  of 
appurtenant  spillway  leading  around  the  dam. 
An  open-channel  spillway  would  have  required 
large  amounts  of  rock  excavation  because  the 
canyon  walls  continue  in  an  abrupt  ascent 
above  the  crest  level  of  the  dam.  A  tunnel 
type  of  spillway  chute  thei-efore  seemed  to 
present  the  more  favorable  solution  of  the 
wasteway.  Of  the  common  types  of  intake 
structure  used  in  combination  with  a  tunnel 
chute,  such  as  the  side  channel  as  at  Boulder 
Dam,  the  straight  approach  as  at  Seminoe,  and 
the  glory  hole,  the  last  named  proved  to  offer 
a  substantial  saving  over  the  others.  A  diver- 
sion tunnel  was  required  in  any  event  because 
of  the  scarcity  of  working  area  in  the  bottom 
of  the  canyon  and  the  presence  of  a  fault  113 
feet  deep  to  be  mined  and  backfilled  with  con- 
crete.   The  less  expensive  connection  between 
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igure  1.  Crest  structure  for  glory-hole  spillway  during  filling 
of  reservoir. 
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Figure  3.  Crest  structure  during  construction. 


flhe  spillway  intake  .structure  and  the  diversion 
unnel  was,  according  to  the  most  fundamental 
theorem  in  geometry,  a  vertical  drop.  It  can 
>e  seen  from  figure  '1  thai  the  promontory  on 
jvhich  the  crest  structure  is  Located  was  ideal 
For  the  type  of  spillway  selected.  Compara- 
tively little  excavation  was  required  for  the 
•rest  structure  and  the  shaft.  Even  though 
fin  inclined  shaft  with  some  other  type  of 
intake  had  been  selected,  the  hydraulic  prob- 
lems arising  from  the  jet  falling  within  a 
closed  conduit  with  consequent  entrainment 
pf  air  would  have  been  similar  though  perhaps 
pot  identical  to  those  prevailing  with  the  ver- 
tical shaft.  Hence,  almost  every  considera- 
tion seemed  to  emphasize  the  desirability  of 
!the  glory-hole  type,  and  it  was  therefore 
chosen. 

Crest  Structure 

The  intake  structure,  made  of  reinforced 
concrete,  is  comprised  of  the  circular  crest 
with  an  adjoining  control  chamber  and  pier 
on  the  landward  side.  ;is  shown  in  figure  2. 
The  circular  crest  structure  contains  the 
ring-gate  hydraulic  chamber  which  is  7.5 
feet  in  maximum  width  with  a  mean  diam- 
eter of  60  feet  and  an  approximate  depth  of 
16  feet.  For  seating  the  gate  in  its  lowered 
position,  12  concrete  pedestals  18  inches  high 
are  constructed  at  the  flooring  at  30°  spacings 
of  the  circle.  Water  for  floating  the  gate  into 
raised  positions  is  supplied  through  an  inlet 
pipe  protected  by  a  trash  rack  structure  lo- 
cated approximately  60  feet  downstream 
from  the  control  pier.  The  nose  of  the  con- 
trol pier  was  placed  radially  adjacent  to  the 
circular  crest  at  the  side  closest  to  the  shore 
so  as  to  avoid  swirl  or  whirling  vortex  ac- 
tion of  the  water  as  it  overflowed  the  crest. 
The  figures  showing  the  spillway  in  action 
illustrate  clearly  the  radially  converging  in- 
ward flow  proving  that  no  swirl  or  vortex 
motion  is  present. 

In  order  to  prevent  negative  pressures 
where  the  inner  lip  of  the  ring  gate  protrudes 


over  the  inner  lip  of  the  hydraulic  chamber, 
an  air  duct  extending  the  full  circuit  of  the 
structure  is  formed  on  the  inward  side,  with 
8-inch  pipes  leading  from  the  ceiling  of  the 
duel  to  the  top  of  the  lip.  The  air  duct  con- 
nects with  the  air  shaft  in  the  forepart  of  the 
control  pier.  On  preliminary  designs  it  had 
been  planned  to  feed  this  air  shaft  through 
a  floor  grating  at  the  top  of  the  pier.  Later 
ii  was  seen  that  tins  would  constitute  a 
grave  hazard  to  the  safety  of  visitors  stand- 
ing on  the  top  of  the  pier  as  the  heavy  down 
draft  of  high  velocity  might:  tend  to  draw 
them  against  the  inlet  grating  and  crush 
them.  In  avoiding  the  possibility  of  such  oc- 
currences, the  air-intake  openings  were  placed 
in  the  sides  of  the  pier.  Subsequently,  how- 
ever, the  luring  fascination  of  the  water 
swiftly  pouring  into  the  dark  abyss  in  so 
spectacular  a  fashion  proved  to  be  so  strong 
an  attraction  to  the  first  visitors  that  they 
swarmed  out  on  the  pier  nose  and  stood  up 
on  the  railings,  the  better  to  see  this  strange 
phenomenon,  and  took  so  many  risks  in  sat- 
isfying the  urge  to  look  down  into  this  en- 
trance to  a  modern  version  of  Dante's  descent 
into  the  infernal  regions  that  it  became  neces- 
sary to  enclose  the  pier  in  heavy  woven  fenc- 
ing and  so  prevent  visitors,  for  their  own 
safety,  from  gaining  access  to  it. 

In  order  to  prevent  the  formation  of  ice 
near  the  spillway  crest,  which  formation 
might  otherwise  hinder  the  operation  of  the 
gate  during  periods  of  nonoverflow,  a  system 
of  compressed  air  outlets  is  provided.  Air 
pipes  extend  to  the  top  of  the  outer  lip  of  the 
crest  structure  at  4-foot  intervals.  With  air 
bubbling  through  at  these  points,  warm  water 
is  brought  up  from  below  in  the  vicinity  of  the 
gate  and  is  kept  sufficiently  agitated  to  pre- 
vent its  freezing. 

The  inner  and  outer  lips  of  the  hydraulic 
chamber  were  reinforced  both  circumferen- 
tially  and  radially,  with  care  being  exercised 
to  balance  the  reinforcement  of  these  two  sys- 
tems.   The  forming  of  the  bell-shaped  surface 


of  the  inner  lip  required  expert  carpentry,  and 
resulted  in  one  of  the  most  perfect  curved- 
surface  jobs  the  Bureau  has  known.  Forms 
for  this  section  were  made  of  matched  %- 
by  4-ineh  facing  and  were  constructed  en  bloc 
at  the  carpenters'  shed,  then  cut  for  placing. 
Metal-lined  panel  forms  were  used  in  the 
cylindrical  portions  below,  where  concrete  was 
placed  in  10-foot  lifts.  Concrete  was  delivered 
to  a  loading  hopper  from  the  mixing  plant 
and  from  the  hopper  to  the  forms  by  a  1-yard, 
bottom-gate  bucket  on  a  00-foot  boom  of  a 
derrick  located  midway  between  the  hopper 
and  the  shaft.  The  ring  gate  was  placed  in 
position  before  the  upper  tips  of  the  crest 
structure  were  poured,  as  shown  in  figure  3. 

Ring  Gate 

The  ring  gate  was  fabricated  in  12  circular 
erecting  segments,  each  being  10  feet  OVie 
inches  in  length,  as  shown  in  figure  4.  It  is 
an  assemblage  of  wall,  roof,  and  bottom  plates 
%-incb  thick,  laced  vertically  at  16-foot  fJ^e- 
inch  intervals  constituting  the  vertical  joints 
between  segments,  as  shown  in  section  BB, 
and  braced  horizontally  at  six  intermediate 
planes  as  shown  in  the  plan  view  and  in  the 
section  AA.  Each  .segment  has  a  field  splice 
about  midway  the  height  of  the  gate  as  shown 
in  section  AA.  This  splice  was  imposed  by 
transportation  limitations.  Erecting  segments 
were  joined  with  field  rivets  through  end 
stiffeners  of  adjacent  segments,  and  abutting 
skin  plates  were  field-welded  and  ground 
smooth.  Seating  shoes,  consisting  of  short 
pieces  of  21-inch  I  beams,  are  bolted  to  the 
bottom  skin  plate  on  each  side  of  the  field 
joint.  These  shoes  rest  on  the  12  concrete 
pedestals  previously  mentioned,  as  may  be 
seen  in  sections  B-B  and  D-D,  figure  5. 

The  lip  at  the  top  of  the  gate,  being  curved 
in  two  dimensions,  required  that  the  top  plates 
be  scalloped  in  conformity  with  best  shop 
practice  in  vogue  at  the  time  of  construction. 
Subsequently,  improvements  have  been  made 
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in  plate-shop  technique  so  that  now  it  is  pos- 
sible to  have  the  plates  pressed  with  the  de- 
sired curvings  without  undue  difficulty  of 
shop  fabrication  or  marked  variation  in  thick- 
ness of  the  plate. 

One  of  the  most  difficult  matters  which  had 
to  be  faced  in  the  ring  gate  was  the  problem  of 
keeping  the  gate  level,  even  though  a  large 
amount  of  trash,  logs,  or  ice  become  snared  at 
one  side.  In  meeting  this  problem  an  arrange- 
ment was  devised  which  makes  it  physically 
impossible  for  one  side  of  the  gate  to  be  ap- 
preciably higher  than  the  other.  This  device 
is  illustrated  in  figure  5.  Each  gate  shoe,  pre- 
viously mentioned,  is  equipped  at  the  bottom 
with  two  bearing  brackets  which  support 
31%6-inch  diameter  shafts  extending  in 
both  directions  circumferentially  to  the 
shoe  next  removed.  These  shafts  have  geared 
rack  wheels  keyed  at  each  end.  The  twin 
track  wheels  at  each  shoe  mesh  with  vertical 
gear  racks  anchored  to  the  concrete  wall  of 
the  chamber.  With  this  arrangement,  any 
vertical  movement  at  one  shoe  is  simultane- 
ously transmitted  by  rotation  of  the  shafts  to 
the  two  adjacent  shoes  and  so  on  around  the 
entire  circumference  of  the  gate.  The  only 
opportunity  for  lag  between  one  side  of  the 
gate  and  the  other  arises  either  from  twist  in 
the  shafts  or  from  play  between  the  gears  of 
the  wheels  and  the  gears  of  the  racks.  In  or- 
der to  minimize  the  latter  possibility  the  gears 
were  accurately  machined.  As  for  twist  in 
the  shafts,  the  amount  to  be  produced  on  a 
31%6-inch     diameter     cold-steel     rod,     with 


the  torques  as  exerted,  is  exceedingly 
small.  Each  year  the  gear  racks  and  leveling 
device  are  cleaned  and  coated  with  a  water- 
proof grease.  Flanges  on  the  gear-rack  wheels 
prevent  the  gate  from  rotating  in  the  chamber. 
See  enlarged  section  at  "A,"  figure  5.  Two 
guide-rollers  are  placed  at  each  30-degree 
point  on  the  circumference  at  the  top  on  the 
outside  of  the  gate  for  preventing  any  ten- 
dency of  the  gate  to  jog  laterally. 

Spring-type  metal  seals  are  provided  at  the 
inner  and  outer  lips  of  the  hydraulic  chamber, 
and  are  arranged  so  that  the  seal  on  the  inner 
side  prevents  the  escaping  of  water  from  the 
hydraulic  chamber,  and  the  seal  on  the  outer 
side  prevents  entrance  of  reservoir  water  into 
the  chamber  at  this  point.  These  seals  im- 
prove the  functioning  of  the  gate  when  it  is  in 
the  raised  or  nearly  raised  positions ;  how- 
ever, the  performance  of  the  gate  in  this  posi- 
tion is  not  wholly  dependent  upon  the  effec- 
tiveness of  the  seals.  The  manner  of  opera- 
tion is  such  that  the  gate  will  function  even 
though  all  seals  should  become  totally  inef- 
fective. 

The  gate  is  raised,  as  stated,  by  its  buoy- 
ancy in  displaced  water ;  hence,  any  appre- 
ciable amounts  of  leakage  into  the  interior  of 
the  ring  gate  would  impair  its  operation.  It 
was  necessary  therefore  to  provide  internal 
drainage  of  the  gate.  These  drains,  shown  in 
section  "G-G,"  figure  6,  were  placed  at  four 
equal  intervals  around  the  circumference. 
Flexible-jointed  piping  was  installed  between 
the  gate  connection  and  the  drain  outlet  con- 


nection in  the  floor  of  the  hydraulic  chamber,  j 
Each  year  the  drains  are  taken  apart  and  j 
cleaned  to  make  sure  that  all  swinging  joints 
are  free  and  not  fouled  by  rust. 

During  installation  of  the  gate  some  diffi- 
culty was  experienced  in  making  the  field 
splices  at  the  midsections  of  erecting  segments 
caused  by  bending  and  warping  of  the  walls 
while  in  transit.  From  this  experience  it  was 
concluded  that  the  splices  might  better  have  i 
been  placed  at  one  of  the  planes  of  horizontal 
ring-rib  bracing  which  could  have  been  ar-jt 
ranged  to  provide  support  for  both  halves  of 
the  segment  at  the  plane  of  joining.  After 
installation  the  gate  was  tested  by  floating  it 
to  a  raised  position  as  shown  in  figure  7. 

Gate  Controls 

Operation  of  the  ring  gate  is  similar  in  gen- 
eral principle  to  that  of  the  conventional  drum 
gates  such  as  are  installed  at  the  spillways 
at  Boulder  dam  and  are  to  be  installed  at  the 
overflow  crests  of  Grand  Coulee  and  Shasta 
Dams.  There  are  two  general  phases  of  gate 
operation ;  the  first,  in  which  the  gate  is 
caused  to  rise  in  advance  of  a  rising  reservoir 
by  means  of  water  communicated  directly  to 
the  hydraulic  chamber  from  the  reservoir; 
with  the  elevation  of  the  water  surface  within 
the  chamber  being  the  same  as  the  elevation 
of  the  reservoir  surface ;  and  the  second 
phase,  in  which  either  the  automatic  or  hand 
controls  are  brought  into  play  in  a  manner  as 
to  disturb  the  balance  of  water  surface  levels 
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BOTTOM   VIEW  OF  GATE   LOOKING  UP 
SHOWING  LEVELING  SHAFT  ASSEMBLY 
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Figure  7.  Ring  gate  floated  to  raised  position  during  test.  Figure  9.  The  glassy  smoothness  of  the  rapidly  flowing  water, 

21/2  feet  deep  over  crest  shown  in  this  picture,  as  it  starts  its 
300-foot  plunge,  is  remarkable. 


Figure  8.  Spillway  with  11/2-foot  depth  on  crest. 


by  draining  water  from  within  the  hydraulic 
chambers  faster  than  it  flows  in,  causing  the 
surface  level  within  the  chamber  to  lower  and 
the  gate  to  recede  even  though  the  reservoir 
continues  to  rise. 

In  the  first  phase,  water  is  communicated 
to  the  chamber  directly  through  a  24-inch  inlet 
pipe,  shown  at  the  left  of  section  A-A,  figure 
G,  which  extends  to  an  inlet  structure  removed 
downstream  from  the  crest.  A  valve  is  placed 
in  line  at  the  control  chamber  so  that,  if  de- 
sired, the  gate  can  be  checked  from  rising  by 
cutting  off  communication  of  water  to  the 
chamber. 

In  the  control  arrangement  for  the  second 
phase  of  operation,  as  shown  in  figure  6,  water 
is  drained  from  the  hydraulic  chamber 
through  two  24-inch,  needle-type,  control 
valves  which  in  turn  are  controlled  by  a  system 
of  control  cables  and  sheaves  either  according 
to  the  automatic  action  of  a  float  located  in 
a  well  above  the  control  chamber  or  by  a 
handwheel  located  on  top  of  the  pier.     These 


Figure    10.  Spillway 
over  ring  gate  crest. 


controls  are  also  interconnected  through  the 
various  sheaves  with  two  cables  attached  to 
the  ring  gate,  so  that  a  principle  of  counterac- 
tion is  introduced  whereby  any  movement  of 
the  gate  automatically  and  simultaneously  op- 
erates to  oppose  such  movement,  causing  equi- 
librium of  the  control  system  to  be  reestab- 
lished at  successive  fresh  positions  of  the  gate. 
This  principle  is  explained  later. 

The  24-inch  control  valves  for  controlling 
the  water  level  in  the  hydraulic  chamber  are 
opened  or  closed  by  means  of  pilot  valves  con- 
nected to  control  cables.  These  cables  extend 
upward  from  the  valves  and  overwind  the 
upper  or  float  sheave,  common  to  both  cables, 
then  extend  downwards  and  across  to  connect 
with  the  axle  of  one  of  the  twin-gate  cable 
sheaves.  The  upper  sheave  is  fastened  to  the 
lower  end  of  a  rod  which  extends  upward 
through  the  float  well  and  through  the  center 
of  the  float  to  the  handwheel  above.     Clamps 


discharging    a    very   thin    film   of  water 
The  radially  converging  flow  is  plainly 
seen  here. 

are  attached  to  this  rod  at  some  p reestablished 
point  so  that  as  the  float  is  raised  by  water 
communicated  directly  from  the  reservoir,  it 
contacts  the  clamps  and  exerts  an  upward 
pull  on  the  float  sheave  which  in  turn  lifts 
the  pilot  valves  of  the  two  24-inch  control 
valves.  The  same  result  is  accomplished  by 
turning  the  handwheel,  serving  to  lift  the  float 
rod.  Weights  placed  on  the  control  cable 
where  the  ends  connect  with  the  pilot  valves, 
force  the  control  valves  to  seek  closed  posi- 
tions. The  weight  of  these  must  be  overcome 
by  the  lift  exerted  on  the  control  rods  in  order 
for  the  valves  to  open. 

In  providing  the  counteracting  element  of 
control  two  cables  which  are  fastened  to  d 
bracket  bolted  to  the  bottom  of  the  ring  gate 
at  a  point  near  the  control  pier,  extend  up- 
ward, across  pulleys,  then  downward  to  be 
fastened  to  the  outer  rims  of  the  twin  gate- 
cable  sheaves. 
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Performance 

The  ring  gate  as  designed  has,  except  for 
ight  modifications  in  the  operating  controls, 
roved  entirely  satisfactory  mechanically ;  in 
ict,  it  is  possible  to  set  and  hold  the  gate 
ithin  0.10  foot  of  any  desired  setting  with 
le  manual  control.  During  early  operation 
ight  stiffness  was  encountered  in  the  con- 
ols  making  it  desirable  to  increase  the 
eights  on  the  pilots  of  the  24-inch  control 
lives  from  60  to  106  pounds  each. 
The  automatic  controls  under  normal  eon- 
itions  function  as  contemplated  in  the  de- 
gn ;  however,  the  gate  is  so  responsive  to 
actuations  in  reservoir  level  that,  during  high 
inds  blowing  downstream,  the  wave  action 
luses  the  float  to  rise  as  much  as  0.10  foot 
jove  the  normal  elevation,  causing  the  gate 
i  lower  more  than  would  be  desired  for  ib<' 
risting  true  reservoir  level.  In  addition  to 
lis,  a  slight  change  in  depth  of  water  over 
le  crest  causes  a  considerable  change  in 
nantity  of  water  discharged.  Sudden 
langes  in  discharge  make  it  difficult  to  regu- 
ite  the  gates  on  canal  ditches  below.  In 
iew  of  this,  the  clamp  piece  on  the  float  rod 
as  raised  so  that  the  automatic  control 
ould  be  inoperative  through  a  certain  range 
C  reservoir  fluctuation  but  would  again  come 
lto  play  during  high  water  so  that  safeguard 
gainst  overtopping  the  dam  is  provided. 
The  Owyhee  monthly  report  dated  May  5, 
)36,  reads  in  part  as  follows:  "The  spillway 
ng  gate  was  put  in  service  for  the  first  time 
a  April   14,   and  with  a   few   minor  adjust- 


ments, was  found  to  work  perfectly.  On  this 
date  (May  5,  1936)  an  inspection  was  made  of 
the  concrete  at  the  foot  of  the  spillway  shaft, 
and  in  the  diversion  tunnel,  and  no  indications 
of  erosion  were  found.  This  was  after  ap- 
proximately 55,000  acre-feet  of  water  had 
passed  over  the  spillway.  The  maximum  flow 
over  the  spillway  during  the  month  is  esti- 
mated to  be  9,300  second-feet.  The  rush  of 
water  out  of  the  spillway  tunnel  formed  an 
eddy  which  completely  cut  out  the  small  bar 
on  which  the  inspector's  office  was  located, 
leaving  a  small  shelf  of  solid  rock  in  front 
of  the  lower  entrance  to  the  dam,  and  it  also 
svashed  out  the  rail  mail  trestle,  and  about  300 
feet  of  the  fill  in  the  canyon  immediately  lie- 
low  the  dam." 

During  flows  around  1%  feet  in  depth  over 
the  crest,  the  water  falls  in  a  solid  sheet 
toward  the  'enter  of  the  spillway  shaft  and 
apparently  entrains  air  faster  than  it  can  be 
released  at  the  outlet  end  of  the  spillway  tun- 
nel, causing  the  air  pressure  to  build  up  un- 
til great  enough  to  "regurgitate''  or  break 
through  the  sheet  of  overflowing  water.  This 
air  comes  through  with  enough  force  to  carry 
s]na.\  .",0  or  On  feet  above  the  level  of  the  gate 
crest,  as  may  be  seen  in  figure  8.  This  phe- 
nomenon occurs  sometimes  as  often  as  once 
every  15  seconds  and  sometimes  only  once  in 
5  minutes,  depending  upon  the  tail-water  ele- 
vations which  are  influenced,  also  by  the 
water  released  through  needle-valve  outlets  at 
the  dam.  For  flow  less  than  above-stated, 
exci  ss   entrained    air    is    apparently    able    to 


work  back  unhampered.  For  flows  greater 
than  the  l1-  feet  over  the  crest,  such  as  shown 
in  figure  9,  the  air  pressure  is  not  sufficient  to 
break  back  and  is  forced  out  through  the 
outlet  end.  It  is  believed  that  a  supplemental 
air  duct  could  be  readily  provided  for  air 
escape  near  the  bottom  of  the  shaft  which 
would  prevent  this  regurgitation. 

Many  of  the  features  relating  to  the  floating- 
ring  gate  and  its  controlling  mechanism  are 
believed  to  be  new  and  novel,  and  the  engi- 
neers who  evolved  and  developed  these  inven- 
tions have  entered  patent  applications  cover- 
ing these  inventions,  the  interests  of  the  Gov- 
ernment being  conserved  by  its  guaranteed 
right  of  royalty-free  use  of  these  devices  cov- 
ered under  these  patent  applications,  as  is 
made  mandatory  by  law. 
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Irrigation  History  and  Resettlement  of 

Milk  River  Project 


By  GLADYS  R.  COSTELLO,  Malta,  Montana 


>N  those  high  "benches"  (undeveloped  ir- 
Igable  hind)  whose  rich  soils  produced  the 
est  grass  in  the  world,  wheat  farming  is 
ossible  where  large-scale  operations  can  be 
arried  out  by  machinery  and  where  units  of 
00  to  2.000  acres  can  be  cropped  and  fallowed. 
ossibilities  of  the  development  of  Hood  irri- 
ation  make  a  few  other  areas  suitable  for 
brining  and  the  raising  of  feed  and  hay  crops. 
!  But,  because  of  the  vast  acreages  of  land 
it  only  for  livestock,  it  is  safe  to  assume  that 
tockraising  will  be  one  of  the  principal  in- 
ustries  of  northern  Montana  for  some  time 
o  come.  The  distance  from  markets  has  al- 
ways handicapped  both  farmers  and  stock- 
len,  and  home  consumption  of  products  would 
ssist  in  balancing  the  two  agricultural  pur- 
uits.  If  the  stockman  can  market  a  share  of 
is  lamb  and  calf  crop  to  the  feeder  in  the 
alley  and  the  purchaser  in  turn  can  fatten 
he  animals  on  his  surplus  home-grown  feeds, 
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a  good  share  of  the  adjustment  necessary  will 
be  accomplished  before  a  profit  can  be  made 
by  cither  the  farmer  or  the  ranchers. 

In  other  words,  assured  crops  raised  in  the 
irrigable  valley  are  necessary  for  the  economic 
welfare  of  the  stockmen  and  the  developed 
range  lands,  where  they  can  pasture  small 
flocks  of  sheep  or  small  herds  of  beef  cattle 
during  the  summer,  are  essential  for  the  farm- 
ers whose  irrigated  lands  are  too  expensive 
for  pasture. 

By  the  end  of  the  fiscal  year  1039  the  Soil 
Conservation  Service  program  of  acquisition 
and  development  had  resulted  in  the  purchase 
of  970,199  acres  of  abandoned  cropland.  This 
land,  overgrown  with  weeds  and  fringed  sage 
and  denuded  of  topsoil  by  wind  erosion,  was 
practically  worthless  as  grazing  land  until  it 
was  reseeded,  protected  from  trespass  by  range 
stock,  and  provided  with  sufficient  stock  water 
to  make  it  usable  in  dry  seasons. 


Scattered  over  this  7,000,000-aere  project 
area,  339  range  reservoirs  were  created  by 
damming  coulees  and  providing  storage  for 
the  spring  run-off;  35  natural  springs  and  old 
wells  were  cleaned  out  and  improved;  59,704 
acres  of  abandoned  crop  land  were  seeded  to 
crested  wheat  grass ;  abandoned  farm  build- 
ings, old  sheds,  corrals,  and  fences  were  re- 
moved, and  dry  wells  and  cellar  holes  were 
filled  in  to  make  the  range  safe  for  stock. 
Rodents  were  eradicated  from  482,000  acres ; 
32G  miles  of  line  and  boundary  fences  were 
constructed  ;  nine  corral  and  dipping-vat  units 
were  located  at  central  locations  for  the  use 
of  the  stockmen ;  and  numerous  other  jobs 
such  as  the  building  of  roads,  cattle  guards, 
and,  in  cooperation  with  the  United  States 
Biological  Survey  and  the  Montana  fish  and 
game  department,  the  planting  of  adaptive 
fish  and  cover  in  some  of  the  larger  reservoirs 
was  completed.     In  time,  nature  would  have 


The  Reclamation  Era,  August  1940         f  231  } 


■ 


h:    8:    :::;:;     ;:: 
8!    18    is      mm 


SI!  !!!' 

ill)  III. 


^¥..^^*^ 


South  Wagner  Community  School,  attended  at  present  by  85  children. 


restored  the  good,  hardy  grasses  to  northern 
Montana  without  another  period  of  drought, 
but  the  reseeding  of  a  hardy  adaptive  grass 
and  the  conservation  of  water  has  accom- 
plished more  in  5  years  than  nature  could  have 
done  in  20,  or  perhaps  would  have  been  able 
to  do  in  120  years. 

Restoration  of  Submarginal  Range  Areas 

One  of  the  big  factors  in  restoration  of  the 
submarginal  range  areas  has  been  the  forma- 
tion of  local  cooperative  grazing  associations, 
operating  under  the  grazing  service  of  United 
States  Department  of  the  Interior.  Eleven 
such  organizations  control  practically  every 
acre  of  range  land  in  the  three  counties. 
Range  is  allotted  to  ranchers  and  stockmen 
on  a  commensurate  basis,  no  man  being 
allowed  to  summer  stock  on  the  range  unless 
he  has  the  farm  or  ranch  set-up  to  raise 
winter  feed.  These  associations  administer 
public-domain  and  soil-conservation  lands  and 
lease  State,  county,  corporate,  and  noncor- 
porate lands  for  the  use  of  members.  Such 
administration  of  the  range  will  prevent  over- 
grazing, neighborhood  "range  wars,"  and  en- 
able the  stockmen  and  farmers  to  plan  graz- 
ing programs  so  as  to  contribute  to  their  own 
and  the  country's  good.  It  also  definitely 
gives  preferred  use  of  public  lands  to  estab- 
lished  taxpayers. 

The  purchase  of  almost  a  million  acres  of 
submarginal  land  in  Phillips,  Blaine,  and 
Valley  Counties  displaced  001  farm  families 
who  had  been  clinging  precariously  to  the 
borderline  between  making  a  living  and  being 
dependent  upon  Government  loans  of  various 
kinds.  Statistics  on  relief  indicate  that  the 
majority  of  the  displaced  farmers  had  ceased 
to  cling  to  the  borderline  but  had  definitely 
slipped  off  on  the  relief  side. 

The  Farm  Security  Administration,  whose 
project,  coincided  with  that  of  the  Soil  Con- 
servation Service  project,  attempted  to  re- 
settle as  many  as  possible  of  these  families 


on  irrigable  lands  in  the  Milk  River  Valley. 
Some  1S,143  acres  of  irrigable  land  had  been 
purchased  in  the  valley,  and  after  subdivision 
into  units  varying  in  size  from  80  to  1G0  acres, 
a  limited  number  of  families  could  be  re- 
located. 

Many  of  these  901  families,  however,  had 
sold  their  submarginal  land  to  the  Government 
and  thus  were  enabled  to  finance  their  own 
resettlement  either  in  other  parts  of  the  State, 
or  in  other  States.  Others  were  eligible  for 
old-age  pensions.  Some  found  work  in  the 
towns  and  villages  and  abandoned  farming  as 
an  occupation  and  still  others  drifted  into  the 
farm-labor  class.  During  the  transition 
period  they  were  able  to  support  their  families 
by  the  work  programs  of  the  two  Government 
agencies. 

Subdivision  of  the  purchased  irrigable  lands 
into  132  farm  units  and  31  family  subsistence 
units  was  possible. 

Selection  of  families  was  painstaking. 
Primarily  a  family,  to  come  under  class  A  re- 
cpiirement  for  resettlement,  must  have  sold 
dry  land  or  been  a  tenant  on  purchased 
irrigable  land.  Character,  reputation,  age, 
and  adaptability  were  all  taken  into  con- 
sideration. 

/'/  tiji ct  Development 

As  most  of  the  purchased  irrigable  land 
was  in  an  undeveloped  state,  except  for  main 
irrigation  ditches,  the  intensive  development 
of  this  land  for  maximum  efficiency  was  per- 
haps the  most  important  job  in  connection 
with  the  resettlement  of  the  former  dry-land 
farmers.  Approximately  814  acres  out  of  a 
15,000-acre  maximum  were  in  production  iu 
1936,  while  11,757  acres  will  be  cropped  in 
1940.  This  figure  represents  the  well-devel- 
oped irrigable  acreage  and  does  not  take  into 
consideration  the  timber  and  pasture  lands. 
Development  of  the  land  has  consisted  of 
leveling  and  draining  the  11,757  acres,  agri- 
cultural   development    of    an    additional    561 


acres ;  construction  of  73  miles  of  fence,  61 
miles  of  irrigation  ditches,  44  miles  of  drains, 
15  miles  of  roads,  8  bridges,  18  river  struc- 
tures, and  thousands  of  feet  of  irrigation  cul- 
verts, and  flumes,  as  well  as  the  installation  of 
such  structures  as  turn-outs,  checks,  drops, 
and  division  boxes. 

Modern  farm  homes  were  constructed  on 
the  South  Wagner  acreage  and  the  first  pur- 
chased area  was  approved.  In  addition  to 
houses,  barns,  poultry  houses,  farmstead 
fences,  and  roads  were  constructed.  Houses 
on  the  remaining  units  were  lower  in  cost  and 
less  modern  but  very  desirable  for  farm 
houses,  being  warmer,  roomier  and  more  con^ 
venient  than  the  average  farm  home  in  this 
section  of  the  country.  Good  farm  buildings, 
roads,  and  fences  were  provided. 

The  family  subsistence  tracts,  which  vary 
from  1  to  5  acres,  are  an  important  part  of 
irrigable  land  development  on  the  Milk  River- 
northern  Montana  project.  These  small 
tracts,  upon  which  good  houses,  small  barns, 
garages,  and  chicken  houses  have  been  con- 
structed, are  designed  for  farm  laborers  and 
heads  of  families  who  have  some  employ- 
ment. A  low  rental  is  charged  for  the  house 
and  land,  and  much  of  the  family  living  caff 
be  obtained  from  the  small  feed  plot,  garden, 
a  cow,  chickens,  and  a  few  pigs.  Project 
Manager  H.  L.  Lautz  regards  them  as  an 
integral  part  of  the  entire  program  because 
they  serve  as  stepping  stones  up  and  down, 
to  and  from  larger  units. 

Two   Classes   of  Farm   Clients 

There  are  two  classes  of  farm  clients,  lease 
clients,  and  lease  and  purchase  clients.  The 
former  lease  developed  farm  units  from  the; 
Government  on  a  crop  share  basis,  paying  the 
expenses  of  planting,  cultivating,  and  harvest- 
ing, while  the  Government  pays  to  the  coun- 
ties the  equivalent  of  taxes  as  well  as  the  ir- 
rigation charges.  Lease  and  purchase  clients 
are  buying  their  developed  units  at  the  ap- 
praised possible  productive  value  on  a  40-year 
contract  bearing  3  percent  interest.  The  cli- 
ent pays  4%  percent  of  the  appraised  price 
as  interest  and  annual  payment,  as  well  as 
the  taxes,  water  charges,  insurance,  and  up- 
keep. At  this  rate  a  farm  valued  at  $7,000 
will  require  an  annual  payment  to  the  Gov- 
ernment of  about  $300. 

The  Farm  Security  project  office  at  Malta 
has  applications  on  file  from  hundreds  of  dry- 
land farmers  now  living  within  the  area  who 
desire  resettlement  on  irrigable  farm  units, 
but  because  there  is  no  money  for  the  pur- 
chase of  irrigable  land,  its  development,  and 
the  construction  of  houses  and  other  build- 
ings, the  Farm  Security  Administration  is 
without  power  to  assist  them. 

On  the  other  hand,  it  is  estimated  there 
are  between  50,000  and  60,000  acres  of  un- 
developed land  under  gravity  irrigation  or 
with  less  than  a  20-foot  lift  for  pumping 
from  Milk  River  that  could  be  purchased  for 
less  than  $20  per  acre.     Recent  surveys  show 
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also  that  approximately  300,000  acres  of  good 
lands  can  be  developed  for  irrigation  from 
Jthe  Fort  Peck  Reservoir.  The  problem  is  to 
9get  the  lands  under  the  control  of  some  Fed- 
eral agency  where  legislation  would  permit 
llheir  development  and  sale  to  destitute  fami- 
Ilies  who  should  be  devoting  their  time  and 
(energy  toward  making  themselves  self-sup- 
porting rather  than  in  trying  to  get  more 
belief  and  assistance'  from  a  benevolent  gov- 
ernment to  enable  them  to  remain  on  sub- 
jmarginal  dry  land  in  the  hopes  of  a  better 
Wop  next  year. 

The  irrigable  land  in  northern  Montana 
should  be  purchased  and  developed  by  the 
IGovernment  for  resettlement  by  worthy  fami- 
lies now  living  on  submarginal  dry  land. 
rThe  development  of  the  South  Wagner  com- 
munity, where  24  families  are  now  residing 
on  land  once  owned  by  three  individuals, 
proves  conclusively  that  resettlement  has  not 
only  benefited  the  farmers  themselves  but 
the  community  and  the  county.  Farmers  in 
the  South  Wagner  community  have  consist- 
jently  raised  larger  beet  tonnages  per  acre 
than  farmers  in  older  communities  and  have 
made  as  good  a  showing  with  other  crops. 
This  in  spite  of  the  fact  that  a  few  years 
ago  most  of  the  land  they  now  farm  was 
covered  with  rose  brush  and  buck  brush  and 
used  only  for  seasonal  pasture,  and  despite 
the  fact  that  the  majority  of  the  farmers 
were  unfamiliar  with  irrigation  fanning 
methods,  which  differ  greatly  from  dry-land 
methods. 

It  would  appear  from  a  casual  glance  that 
purchase  of  approximately  a  million  acres  of 
submarginal  dry  land  and  the  reseeding  of 
some  60,000  acres  of  it  to  crested  wheat  grass 
would  provide  grazing  for  a  lot  of  cows  and 
great  flocks  of  sheep.  But  this  is  not  ex- 
actly so.  In  the  first  place,  range  experts 
agree  it  takes  640  acres  to  provide  grass  for 
16  head  of  cattle  or  80  head  of  sheep  for 
the  8-month's  grazing  period.  At  this  rate, 
then,  additional  new  range  has  been  provided 
for  1,500  head  of  cattle  or  7,500  head  of 
sheep. 

Considering  that  there  are  still  some 
302,000  acres  of  submarginal  land  which 
should,  according  to  soil  conservation  studies, 
be  purchased  and  that  there  are  72,420  acres 
of  abandoned  crop  land,  which  should  be  re- 
seeded,  in  this  acreage,  it  is  evident  that  the 
purchase  and  development  of  submarginal 
land  for  grazing  purposes  is  by  no  means 
completed  in  the  Milk  River-northern  Mon- 
tana project  area. 

Before  the  agricultural  problems  of  the 
three  counties  which  make  up  the  Milk 
River-northern  Montana  farm  security  and 
soil  conservation  projects  are  adjusted,  each 
farm  and  each  community  must  be  put  to  its 
best  use. 

Ranchers  and  farmers  located  on  creek 
and  river  bottoms  where  they  can  raise  win- 
ter feed  must  be  assured  enough  summer 
range  for  an  economic  set-up.  This  range 
must  be  protected  from  overgrazing  and  tres- 


Family  subsistence  units  on  Milk  River  project  farms. 


pass  by  such  organizations  as  cooperative 
grazing  associations.  In  the  wheat  farming 
districts,  where  mechanization  of  farming 
methods  has  been  successful,  the  farmers 
must  be  assured  sufficient  acreage  for  eco- 
nomic farming.  In  the  irrigable  valleys  and 
wherever  flood  irrigation  is  possible  every 
acre  must  be  put  into  winter  feed  production. 


In  those  latter  valleys  the  farming  popula- 
tion of  the  counties  will  be  concentrated  and 
here,  by  the  very  fact  of  this  concentration, 
standards  of  living  will  rise.  Better  schools 
will  be  possible,  electrification  of  farms  will 
result,  and  not  only  the  farm  population  but 
the  urban  population  will  benefit  from  an 
economically  adjusted  agriculture. 


Visitors  to  Ail-American  Canal 
and  Gila  Projects 


ON  .Saturday,  April  20,  1040.  the  Ail-American 
Canal  and  Gila  projects  were  visited  by  a 
group  of  17  engineers  and  citizens  represent- 
ing the  Water  and  Power  Committee  of  the 
Los  Angeles  Chamber  of  Commerce.  They 
were  met  and  greeted  at  the  Barbara  Worth 
Hotel  in  El  Centro  by  the  construction  engi- 
neer and  three  of  his  assistants  and  the  no- 
lable  visitors  were  then  personally  conducted 
on  an  all-day  tour  of  inspection  of  the  irriga- 
tion works  in  this  vicinity. 

Starting  from  the  hotel,  the  party  proceeded 
through  the  lush  green  fields  of  Imperial  Val- 
ley's irrigated  section,  to  emerge  onto  the  vir- 
gin desert  of  the  East  Mesa.  Here,  ample 
opportunity  was  given  the  group  to  visualize 
the  prodigious  future  i his  now  unwatered  ter- 
ritory will  enjoy.  Before  continuing  to  Yuma, 
a  side  trip  was  made  to  the  Imperial  Dam  and 
desilting  works  on  the  Colorado  River  north- 
east of  Yuma.  These  interesting  features  of 
the  twin  projects  were  explained  and  in- 
spected. Following  a  demonstration  of  gate 
operation  at  the  Gila  project  headworks,  the 
party  adjourned  to  the  San  Carlos  Hotel  in 
Yuma,  to  participate  in  a  complimentary  in- 
formal luncheon  arranged  by  Yuma's  ener- 
getic Chamber  of  Commerce. 


On  the  return  journey  to  EI  Centro,  the  en- 
gineers in  the  party  were  particularly 
interested  in  the  provisions  being  made  to  de- 
velop potential  hydroelectric  power  along  the 
route  of  the  All-American  Canal.  Stops  were 
accordingly  made  at  three  of  the  five  drops  so 
that  this  phase  could  be  viewed  at  first  haud. 
A  stop  at  the  spectacular  New  River  siphon 
near  Calexico  completed  an  absorbing  and  in- 
formative trip  for  the  visitors  from  the  Cali- 
fornia city. 

The  members  of  the  party  as  shown  in  ^he 
accompanying  group  were,  left  to  right: 

L.  E.  Cramer,  Bureau  of  Reclamation, 
Yuma,  Arizona ;  Gordon  W.  Manly,  Bureau  of 
Keclamation,  Yuma;  R.  R.  Robertson,  engineer 
of  construction,  Bureau  of  Power  and  Light, 
City  of  Los  Angeles  ;  Harry  Caldwell,  engineer 
of  distribution,  Bureau  of  Power  and  Light, 
City  of  Los  Angeles ;  Geo.  H.  Cecil,  secretary, 
Water  and  Power  Commission  ;  Jack  Terry, 
assistant  to  president  and  general  manager, 
Pierce  Bros.  Funeral  Directors;  A.  A.  Ander- 
son, chief  clerk,  Housing  Authority,  county  of 
Los  Angeles  (formerly  first  chief  engineer, 
Imperial  Irrigation  District.  Made  first  sur- 
veys of  All- American  Canal  in  1913-15)  ;  E.  R. 
Northmore,    president,    Building   and    Safety 
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Commission,  City  of  Los  Angeles ;  D.  H.  Fry, 
vice  president.  Union  Ice  Co.;  A.  R.  Arledge, 
assistant  civil  engineer  and  vice  president,  Re- 
tirement Board  of  Bureau  of  Power  and  Light, 
City  of  Los  Angeles;  N.  B.  Ilinson,  chief  engi- 
neer, Southern  California  Edison  Co.;  Mrs. 
Ilinson;  Joseph  Jensen,  chairman.  Water  and 
Power  Committee  and  chief  petroleum  engi- 
neer. Tidewater  Associated  Oil  Co.  :  Mrs.  W.  L. 
Chadwick;  W.  L.  Chadwick,  civil  engineer, 
Southern  California  Edisou  Co.;  A.  R.  Jaquith, 
owner  Leighton  Hotel :  Frank  Simpson,  owner 
Savoy  Hotel,  Los  Angeles,  and  grape  grower, 
Coaehella  Valley,  aged  85,  "youngest"  mem- 
ber of  party;  Ira  Dye,  assistant  to  general 
sales  manager.  Pacific  Portland  Cement  Co., 
San  Francisco;  L.  C.  Mott,  secretary,  Mining 
Committee;  L.  J.  Foster,  construction  engi- 
neer, Bureau  of  Reclamation,  Yuma  ;  Jim  A. 
Maltby,  Bureau  of  Reclamation,  Yuma  ;  J.  K. 
Rolirer,  Bureau  of  Reclamation,  Yuma. 


Visitors  to  Ail-American  Canal. 


Great  Plains  Program  Includes  Construction 

of  Buford-Trenton  Project 


CONSTRUCTION  under  the  Great  Plains 
Program  was  started  May  (i.  1940,  by  the 
calling  of  45  WPA  laborers  and  carpenters  to 
(he  Buford-Trenton  project,  North  Dakota,  to 
build  shops,  a  warehouse,  and  a  camp.  The 
project,  located  in  Williams  County,  N.  Dak., 
north  of  the  Missouri  River  at  the  con 
fluence  of  the  Yellowstone  and  Missouri  Riv- 
ers, is  the  first  of  a  number  of  irrigation 
projects  in  the  Great  Plains  dust  bowl  to  be 
used  for  resettlement  of  the  drouth  stricken 
dryland  farmer. 

The  project  is  made  feasible  by  the  com- 
bination of  the  activities  of  three  Govern- 
ment agencies.  The  Bureau  of  Reclamation. 
Department  of  the  Interior,  will  function  as 
the  construction  agency  and  sponsor  of  the 
project,  constructing  the  pumping  plants, 
dams,  canal  and  drainage  systems,  and  all 
related  structures.  The  Farm  Security  Ad- 
ministration, Department  of  Agriculture,  will 
purchase  and  clear  and  level  the  land,  furnish 
clients  for  resettlement,  and  operate  the 
project  after  the  construction  is  completed. 
The  Work  Projects  Administration  will  fur- 
nish the  labor  for  construction  under  the  di- 
rection of  the  Bureau  of  Reclamation  en- 
gineering force.  The  National  Resources 
Planning  Board  assisted  in  the  planning,  and 
the  project  was  approved  by  the  Northern 
Great  Plains  Committee. 

There  are  about  21,000  acres  of  land  under 
the  project  of  which  approximately  13,400 
acres  are  classed  as  irrigable.  To  supply 
water  to  this  area  will  require  a  240  second- 
foot,  electric-powered  pumping  plant  with 
a   30-foot    pumping    lift,    located   on    the   Mis- 


souri River  about  1 ',-  miles  west  of  the 
confluence  of  the  Yellowstone  and  Missouri 
Rivers,  15  miles  of  main  canal  line,  20 
miles  of  laterals,  20  miles  of  drains,  4  miles 
of  power  transmission  supply  line  and  various 
related    structures.      There    are    no    difficult 

Parley    Neeley    (right)     and    James    A. 

Callan,  field  engineer,  discuss  first  day's 

work  on  project. 


engineering  problems  expected  except  possibl 
the  location  of  a  suitable  foundation  for  th 
pumping  plant. 

The  total  cost  of  the  project  is  estimate 
as  $1,500,000.  of  which  $870,000  is  to  be  a 
lotted  from  WPA  funds  to  pay  for  the  WR 
labor  used  on  the  job.  The  remainin 
SG30.000  will  be  drawn  from  the  $5,000,0C 
item  under  the  1939-40  Interior  Departmer 
Act  for  Water  Conservation  and  Utility  Pro, 
ects,  and  is  the  amount  chargeable  again! 
the  land  as  reimbursable  construction  cost 

The  period  required  for  construction  I 
dependent  upon  the  availability  of  WP. 
labor,  but  it  is  anticipated  that  water  wi 
be  delivered  to  part  of  the  area  in  the  sun 
mer  of  1942  and  that  all  construction  wi 
be  completed  by  the  summer  of  1943. 

Employment  for  the  project  will  be  mac 
through  the  Work  Projects  Administratio 
in  accordance  with  existing  regulation 
Four  hundred  men  are  to  be  assigned  to  tl 
project.  This  will  necessitate  establishing 
100-man  camp  and  transportation  will  t 
furnished  the  remaining  300  men  to  an 
from  Williston,  N.  Dak. 

Projects  of  the  Buford-Trenton  type  requii 
a  large  percent  of  skilled  and  intermedial 
classifications.  Classifications  such  as  tracfl 
and  carryall  operators,  dragline  operatoi 
and  oilers,  concrete  steel  workers,  carpenter 
and  other  skills  are  made  from  the  men  a 
signed,  providing  an  opportunity  to  leal 
trades  they  otherwise  would  not  have. 

The  area  in  which  the  project  is  locate 
abounds  in  early  American  exploration  hi 
tory.     Lewis  and  Clark  camped  in  1805  at 
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Upper:   First   men    assigned  to  Buford- 

Trenton  project  at  warehouse  site  near 

Trenton,  N.  Dak. 

Lower:  Parley  R.  Neeley,  Resident  En- 
gineer (extreme  left),  instructs  workers. 

joint  now  known  as  Fort  Union,  which  was 
me  of  the  early  trading  posts  on  the  .Missouri 
liver  from  1828  to  1807.  The  site  of  the  old 
•"ort  Union  is  about  a  half  mile  west  of  the 
iroposed  pumping  plant  site  for  the  project. 
Port  Buford  which  was  established  in  1807 
ind  abandoned  in  1895,  is  located  at  the 
nouth  of  the  Yellowstone  River  and  served  as 
i  trading  center  for  the  Yellowstone  Valley. 
This  fort  was  an  important  military  post 
luring  the  period  of  the  Indian  wars  in  the 
ipper  Missouri  country. 

Early  modern  American  irrigation  history 
s  still  represented  by  the  pumping  plant 
milding,  which  is  in  a  good  state  of  preserva- 
ion,  standing  as  a  monument  and  reminder 
)t  the  old  Buford  Trenton  irrigation  project, 
me  of  the  first  reclamation  pumping  projects, 
ts  failure  was  mostly  due  to  the  indifference 
f  dry-land  farmers  to  irrigation  and  a  suc- 
■ession  of  wet  years  followed  completion  of 
he  irrigation  works. 

Projects  of  the  Buford-Trenton  type  are 
urgently  needed  in  the  Great  Plains  area  to 
stabilize  the  agricultural  and  livestock  in 
lustries.  They  will  provide  permanent 
lomes  and  employment  for  hundreds  of 
Irought  victims  as  well  as  add  to  the  na- 
ional  wealth. 

schedule  of  Irrigation  Conventions 

DUE  National  Reclamation  Association  will 
lold  its  ninth  annual  convention  in  Great 
Palls,  Mont.,  September  24-20.  The  program 
vill  include  addresses  by  a  number  of  ua- 
ionally  known  men.  Proceedings  of  the 
neeting  will  appear  in  the  October  issue  of 
he  ERA. 

The  Federal  Irrigation  Congress  will  meet 
it  Boise,  Idaho,  September  10-17  and  it  is 
xpected  that  the  meeting  will  be  attended  by 
tureau  of  Reclamation  officials. 

The  Oregon  Reclamation  Congress  is  sched 
[led  to  meet  in  Oregon,  October  28-29.  Ses- 
ions  are  planned  covering  operation  and 
uaintenance,  economic  use  of  water  on  the 
arm,  and  permanent  irrigation  agriculture. 
L  field  trip  is  to  be  included. 

On  December  5-0  the  Washington  Irriga- 
ion.  Institute  will  hold  its  1940  meeting  in 
'asco,  Wash.,  the  institute  having  accepted 
he  joint  invitation  extended  some  time  ago 
y  the  Kennewick  and  Pasco  communities. 

At  the  contemplated  meeting,  development 
f  the  Columbia  Basin  project  and  the  find- 
ngs  and  investigations  at  the  Prosser  branch 
rrigation  experiment  station,  as  well  as  the 
iroblems  of  soil  conservation,  will  be  given 
special  attention. 

John  S.  Moore,  superintendent  of  the 
rakima  project,  is  president  of  the  institute. 


* 


v 


A.  S.  A.  E.  Holds  Annual  Meeting 


THE  American  Society  of  Agricultural  Engi- 
neers held  its  thirty-fourth  annual  meeting 
at  Pennsylvania  Slate  College  June  17-20. 
Among  other  addresses  delivered  at  the  con- 
vention, the  following  are  of  special  interest : 

Developments  in  Runoff  Investigations  in  the 
Northeast  Region — Harold  W.  Hobbs,  proj- 
ect supervisor,  United  States  Soil  Conser- 
vation Service. 

Principles  of  Tile  Drainage — J.  R.  Ilaswell,  ex- 
tension agricultural  engineer,  Pennsylvania 
State  College. 

A  Graphical  Method  for  Direct  Determination 
of  Channel  Dimensions  Required  for  Se- 
lected Velocity  and  Discharge  Capacity,  with 
Various  Gradients  and  Roughness  Condi- 
tions— R.  B.  Ilickok,  project  supervisor, 
United  States  Soil  Conservation  Service. 

The  Cooperation  of  Industry  and  Government 


in  the  Advancement  of  Rural  Housing  and 
Farm  Building — Dr.  M.  L.  Wilson,  director 
of  extension,  United  Stales  Department  of 
Agriculture. 

Soil  and  Water  Conservation  Problems  in  the 
Northeastern  Stales — Dr.  John  P.  Jones,  re- 
gional conservator  (Region  1),  United 
States  Soil  Conservation  Service. 

The  Relation  of  Raindrop  Size  to  Erosion  and 
Infiltration — J.  <His  Laws,  assistant  soil 
conservationist,  United  States  Soil  Conser- 
vation Service. 

The  Place  of  Farm  Buildings  in  the  Land  Use 
Program — Gladwin  Young,  regional  repre- 
sentative, United  States  Bureau  of  Agricul- 
tural Economics. 

A  New  Method  for  determining  an  Index  of 
Supplemental  Irrigation  Based  on  Rain- 
fall— F.  E.  Staebner,  drainage  engineer, 
United  States  Bureau  of  Plant  Industry. 
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Home  on  a  reclamation  project 
Arizona  Desert  An  irrigated  farm 


Farm  and  Home  Opportunities 


[See  Note  at  close  of  listings] 


Tucumcari  Project,  New  Mexico 


Belle  Fourcbe  Project,  South  Dakota — Continued 


Description 


640  acres,  sees.  28  and  33, 
T.  11  N.,  R.  32  E. 


330.1  acres,  11  miles  south- 
east of  Tucumcari,  2  miles 
from  oiled  highway.  Sandy 
loam  soil. 

300  acres,  1  mile  north  of 
Tucumcari,  T.  11  N.,  R.  30 
E.    Sandy  loam  soil. 


SWHNWMsec.8,T.llN., 
R.  30  E. 

SEj4NWHsec.8,T.  UN., 
R.30E. 


320  acres,  10  miles  east  of 
Tucumcari,  lft  miles  from 
oiled  highway,  about  li  irri- 
gable.   T.  11  N.,  R.  32  E. 


Price  and  owner 


Remarks 


$9,281.60;  G.  W.  Wells,  Tu- 
cumcari, N.  Mex. 


$3,550;  \<i  down.  Balance 
on  terms  at  6  percent.  Mrs. 
C.  C.  Berger,  223  South  3d  St., 
Tucumcari,  N.  Mex. 

$9,117.40;  H  down.  Bal- 
ance on  terms  at  G  percent. 
Mrs.  C.  C.  Berger,  223  South 
3d  St.,  Tucumcari,  N.  Mex. 

$2,500.  Cash  preferred,  but 
would  accept  \{  down;  bal- 
ance equal  payments  hi  each 
year  at  7  percent.  W.  M. 
Coulter,  Tucumcari,  N.  Mex. 

$8  per  acre.  Terms  if  de- 
sired. M.  M.  Dale,  Box  1091, 
Borger,  Tex. 


Divided  up  in  16  40-acre 
tracts  ranging  in  price  from 
$233.50  to  $2,943.80. 

Divided  up  in  8  40-acre  tracts 
and  1  10-acre  tract.  Adjacent 
to  proposed  canal  line.  Can 
give  warranty  deed. 

Divided  up  in  7  40-acre  tracts 
and  1  20-acre  tract.  Well 
adapted  to  diversified  farming. 
Stone  house;  fenced;  well. 


Divided    up    in    8    40-acre 
tracts. 


Belle  Fourcbe  Project,  South  Dakota 


Description 


8EJ4  SEJ4sec.21,  E'^NE^ 
sec.  28,  T.  9  N.,  R.  6  E., 
BHM.  120  acres,  100.9  acres 
irrigable,  1  mile  from  Newell, 
S.  Dak.,  on  a  Federal  high- 
way, clay  soil,  topography 
level  to  steep. 


Price  and  owner 


Remarks 


$2,000;  }4  down,  balance  on 
terms  to  be  arranged.  Pur- 
chaser must  assume  $1,000 
State  loan,  10  years,  at  5  per- 
cent in  addition  to  price  of 
$2,000.  J.  C.  Counter,  809 
Bridge  St.,  Brighton,  Colo. 


5-room  house,  cistern,  stable, 
beet  tender's  house,  place 
largely  fenced  with  woven 
wire,  about  J2  the  farm  in  na- 
tive pasture,  other  half  devel- 
oped and  producing  crops. 


Description 


NHNWiisec.  32,  T.8N., 
R.  7E.,  BHM,  80  acres,  72.8 
acres  irrigable,  41 2  miles  east 
of  Vale,  S.  Dak.,  on  main 
country  road,  sandy  loam 
soil,  level  to  gently  sloping. 

Lots  3  and  4,  sec.  5,  T.  7  N., 
R.  7  E.,  Meade  County. 

N1-2SEJ4  sec.  31,  T.  8  N., 
R.  7  E.,  SHNWJ4  sec.  32,  T. 
8  N.,  R.  7  E.,  BHM,  Butte 
County. 

240  acres,  203  acres  irri- 
gable, i'A  miles  east  of  Vale, 
S.  Dak.,  on  main  county 
road,  sandy  loam  soil,  level 
to  sloping. 

EHS  WU  W^SEM'  sec.  25, 
T.  8N.,  R.  5E.,  BHM,  less 
railroad  right-of-way,  total 
153.59  acres,  143  acres  irri- 
gable. 2}  2  miles  west  of  com- 
munity of  Vale,  S.  Dak., 
adjoining  State  graveled 
highway.  All  level  land, 
sandy  loam  soil. 

NJ^NEM,  SWKNEM,  sec. 
17,  T.  8  N.,  R.  6  E.,  BHM, 
120  acres,  50.3  acres  now  un- 
der irrigation,  14.6  acres  sus- 
pended as  class  5  land.  Will 
need  additional  drainage  cor- 
rection. Clay  soil,  gently 
sloping.  Adjoins  graveled 
county  road. 


Price  and  owner 


$4,000;  $1,000  cash,  balance 
5  years  at  5  percent.  W.  U. 
Thrall.  749  Wisconsin  Ave., 
SW.,  Huron,  S.  Dak. 


$10,000;  }4  cash,  balance  5 
annual  installments  at  5  per- 
cent. Union  Bond  and  Mort- 
gage Co.,  Davenport,  Iowa. 


$3,800;  ii  cash,  balance  on 
suitable  terms.  C.  E.  Matte- 
sen,  Penney  Farms,  Fla. 


$500  cash.    August  Welper, 
Amhurst.  Colo. 


Remarks 


4-room  house,  barn,  granary, 
hen  house,  20  acres  in  alfalfa, 
1  mile  from  beet  dump,  1  mile 
from  church,  hi  mile  from  coun- 
try school. 


7-room  house,  horse  and  cow 
barn,  sheep  shed,  machine 
shed,  40  acres  in  alfalfa,  3  miles 
woven  wire  fence.  Land  in 
sec.  5  in  grass  not  developed  for 
irrigation.  Small  area  will 
need  drainage  correction.  2 
80-acre  tracts  in  good  produc- 
tion. 


4-room  house,  well,  cistern, 
granary,  sheds,  windbreak  of 
native  trees,  sugar  beet  dump 
on  the  farm. 


7-room  house,  IJ2  stories, 
stable  and  sheds.  All  build- 
ings need  reconditioning.  1 40- 
acre  tract  lies  above  irrigation 
canals  and  used  for  dry  land 
pasture. 


Note. — This  feature  was  inaugurated  in  the  March  issue,  and,  as  therein  stated,  the  facts  pre- 
sented are  subject  to  verification,  as  the  Bureau  of  Reclamation  cannot  undertake  this  task,  and  cannot 
be  responsible  for  the  accuracy  of  representation;!  made.  Interested  persons  should  communicate 
direct  in  accordance  with  the  information  given.  Listings  should  be  cleared  through  project 
offices  shown  on  the  inside  of  the  back  cover  page. 
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Transmission  Lines  on  the  Parker 
Dam  Power  Project 

By  ALLEN  MATTISON,  Division  Engineer 


rilE  Parker  Dam  power  project,  now  well 
iiidfi-  way  by  the  Bureau  of  Reclamation,  will 
[e  of  benefit,  directly  or  indirectly,  to  every 
lerson  living  on  the  Salt  River  and  Gila  Rec- 
amation  projects  in  Arizona.  Therefore, 
Irogress  of  the  development  is  being  followed 
k'ith  active  interest  by  Arizonians  in  all  walks 
f  life.  Perhaps  most  keenly  interested  of  all 
Ire  the  farmers,  because  water  pumped  by  the 
lectricity  generated  at  the  Parker  Dam 
lower  plant  will  make  possible  the  develop- 
ment of  the  Gila  project  and  furnish  addi- 
tional power  for  pumping  irrigation  water  on 
hie  Salt  River  project.  In  fact,  the  Salt 
River  project  has  already  begun  to  derive 
enefits  from  the  completion  of  the  first  unit 
p  be  constructed — the  Parker  Dam-Phoenix 
transmission  line  which,  together  with  the 
Parker  Dam-Blnisdell  transmission  line,  is  the 
rabject  of  this  article. 


About  a  year  ago,  it  began  to  be  apparent 
that  the  Salt  River  Valley  was  facing  an  un- 
precedented water  shortage  unless  more  elec- 
tric power  could  be  had  for  pumping.  The 
lack  of  run-off  to  replenish  the  seriously  de- 
pleted reservoirs  of  the  project  not  only 
caused  a  water  shortage  for  irrigation,  but  be- 
cause a  large  part  of  the  electricity  for  the 
valley  is  manufactured  by  water  power. 
caused  a  power  shortage  as  well.  In  effect  a 
vicious  circle — no  water,  no  electricity — no 
electricity,  no  water. 

It  so  happened  that  two  of  the  largest  cus- 
tomers for  Parker  Dam  power  were  the  Salt 
River  Valley  Water  Users'  Association  and 
the  Central  Arizona  Light  and  Power  Go. 
Also,  by  fortunate  circumstance,  there  was 
available  at  the  Gene  substation  of  the  Metro- 
politan Water  District  of  Southern  California, 
near  Parker  Dam,  a  supply  of  electric  power 


from  Boulder  Dam.  The  missing  link  was  140 
miles  of  161,000-volt  transmission  line  between 
Parker  Dam  and  Phoenix  which  was  being  de- 
signed  by  the  Denver  office  of  the  Bureau  in 
anticipation  of  the  completed  power  house. 
This  combination  of  circumstances  made  it 
advisable  to  rush  the  construction  of  the 
transmission  line  and  complete  it  ahead  of 
other  units  of  the  project  in  order  to  bring 
Boulder  Dam  power  to  the  Salt  River  project 
under  the  terms  of  an  interim  contract  be- 
tween the  United  Slates  and  the  Salt  River 
Valley  Water  Users'  Association.  In  fact, 
location  of  the  transmission  line  was  begun 
early  in  1939  by  survey  parties  from  the  Salt 
River  project  even  before  the  creation  of  the 
Parker  Dam  power  project. 

The  transmission  line  is  commonly  known 
,-,s  wood  pole  II-frame  construction.  That  is, 
•  .eh    structure   consists   of   two    western    red 


The  Blaisdell  line  crossing  the  Colorado. 
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cedar  poles  set  17  feet  apart  and  supporting 
a  cross  arm  34  feet  8  inches  long  from 
which  is  suspended  the  copper  conductors. 
Although  the  poles  vary  from  45  to  75  feet  in 
length,  the  majority  of  them  arc  60  feet  long 
and  are  set  8  feet  in  the  ground.  The  aver- 
age span  is  635  feet  and  the  longest  span 
1,900  feet.  The  cross  arms  consist  of  two 
4-inch  by  12-foot  surfaced  Douglas  Fir  planks 
bolted  together,  one  on  each  side  of  the 
poles.  From  these  cross  arms  the  conductor 
is  suspended  by  strings  of  disk  insulators 
with  11  units  per  string. 

Nearly  4  million  pounds  of  copper  went  into 
the  manufacture  of  conductor  for  the  2  lines 
and  it  weighs  approximately  1  pound  per  foot. 
In  order  to  reduce  line  losses  and  permit  more 
efficient  operation,  the  conductors  are  hollow. 
The  construction  is  accomplished  by  wrapping 
12  strands  of  wire  around  a  small  twisted 
I-beam  of  copper.  The  finished  product  is 
three-fourths  of  an  inch  in  diameter.  Hollow 
conductor    of   this    and    similar    types    is   be- 


coming quite  common  for  use  on  transmission 
lines  of  high  voltage  and  large  capacity. 

Parker  Daiu-Phocui.r  Line 

Tlic  line  from  Parker  Dam  to  Phoenix  will 
deliver  80,000  horsepower  at  161,000  volts.  It 
is  being  operated  in  the  present  emergency  at 
69,000  volts  and  the  capacity  is  about  20,000 
horsepower  at  that  voltage.  Transformers 
for  the  designed  voltage  will  not  be  installed 
until  the  Parker  Dam  power  plant  is  ready 
for  operation.  However,  20,000  horsepower 
during  the  next  2  years  will  be  a  welcome  re- 
lief for  the  already  overloaded  generating 
plants  of  the  Salt  River  Valley. 

The  Phoenix  line  traverses  a  part  of  Arizona 
where  lightning  storms,  at  times,  are  very 
severe  and  where  the  dry  desert  soil  offers  a 
very  high  resistance  to  dissipation  of  lightning 
strokes.  Because  of  the  importance  of  this 
line  it  was  believed  desirable  to  have  maxi- 
mum protection  from  interruptions  to  service 


from   this  cause.     To  provide  lightning  pro 
tection  there  are  two  overhead  ground  wirei" 
of  %-inch  high-strength  steel  the  entire  lengtl 
of  the  line  strung  from  pole  top  to  pole  top  ancu 
attached  to  a  wire  which  runs  down  each  polo 
into  the  ground.    These  in  turn  are  attached  t( 
two  %-inch  copper  wires  buried  underground 
parallel  to  the  transmission  line.     A  complete 
series  of  tests  shows  that  this  construction 
provides  sufficient  "ground  capacity"  to  dissi- 
pate severe  lightning  strokes  without  serious 
interruptions  to  service. 

As  a  further  aid  to  efficient  operation  a 
disconnect  switch  has  been  installed  approxi- 
mately in  the  middle  of  each  line.  In  case  of< 
trouble  on  the  line  the  switch  can  be  opened 
and  tests  made  to  determine  on  which  half  of 
the  line  the  outage  has  occurred  and  thereby 
reduce  the  time  necessary  for  locating  and? 
reporting  the  break.  A  telephone  line  to  bei 
constructed  during  1940  will  be  a  further  aid! 
in  patrolling  as  well  as  load  dispatching. 


The  Phoenix  line  north  from  Cunningham  Pass,  Harcuvar  Mountains. 
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Stringing   the   wires;   crossarms,    insul- 
ators,   conductor,    ground    wires,    etc., 
were    placed    in    one    operation,     pole 
heights  50  to  65  feet. 

roads.  Long  hauls  for  men,  materials,  and 
equipment  were  the  order  rather  than  the  ex- 
ception and  required  30  to  40  trucks  and  trac- 
tors. Poles,  conductor,  and  other  materials 
were  delivered  to  the  site  of  the  work  with 
very  little  ((infusion  and  error  which  speaks 
well  for  the  efficiency  of  the  contractor's  or- 
ganization. 

Hole  digging  was  done  with  power  ma- 
chinery wherever  possible.  A  28-inch  earth 
boring  bit  was  mounted  on  a  1%-ton  truck 
equipped  with  power  drive  to  utilize  the 
truck  motor.  A  power  winch  and  derrick 
frame    mounted    on    the    same    truck    raised 

Placing  the  poles. 


Parker  Dam-Blaisdell  Line 

The  Blaisdell  line  from  Parker  Dam  to 
pumping  plant  No.  1  of  the  Gila  project,  near 
Yuma,  is  the  same  design  as  the  Phoenix  line 
with  the  exception  of  overhead  and  under- 
ground ground  wires.  However,  the  ground 
wires  on  each  pole  were  installed  which  will 
make  it  easy  to  construct  a  complete  ground- 
ing system  at  some  future  time  if  it  is  found 
advisable.  Although  built  under  a  schedule  of 
the  present  contract,  the  Blaisdell  line  will  not 
be  used  until  completion  of  the  Parker  power 
plant  and  the  Gila  pumping  plant. 

One  of  the  most  interesting  features  of  the 
job  was  the  amount  and  variety  of  equipment 
used  by  Dwight  Chapin,  Jr.,  the  contractor. 
Primarily,  construction  of  transmission  lines 
is  a  hauling  job.  This  was  especially  true  of 
the  Parker  Dam  to  Phoenix  and  Blaisdell  lines 
because  of  the  few  points  of  contact  with  rail- 
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the  pole  as  soon  as  the  hole  was  completed. 

Wire  was  strung  from  moving  reels.  Each 
reel  was  mounted  on  a  specially  constructed 
two-wheeled  trailer  and  hauled  along  the  line 
with  a  tractor  paying  out  the  conductor  be- 
hind. For  most,  of  the  distance  the  center 
wire  was  strung  from  a  reel  mounted  on  a 
four-wheel-drive  truck  on  which  was  also 
mounted  the  two  reels  of  overhead  ground 
wire  and  a  high  derrick  for  raising  the  cross 
arms.  The  operation  of  this  particular  piece 
of  equipment  was  one  of  the  most  interesting 
on  the  job. 

The  conductors  were  placed  in  the  blocks 


and  the  entire  assembly  raised  above  the  poles 
and  lowered  into  place.  As  many  as  5  miles  of 
line  were  erected  in  one  day.  On  the  Blaisdell 
line  where  there  were  no  overhead  ground 
wires  the  record  day  was  7  miles  of  conductor. 

A  smaller  wire-sagging  crew  followed  be- 
hind the  stringing  and  operated  generally  as 
an  independent  unit.  After  some  experiment- 
ing, it  was  found  that  approximately  2  miles 
of  line  made  the  most  economical  length  to 
sag.  As  many  as  three  sags  were  made  on  1 
day  when  no  difficulties  were  encountered. 

The  underground  ground  wires  or  counter- 
poise, as  it  is  called,  was  plowed  in  to  a  depth 


of  2  feet  with  a  heavy  duty  subsoiler  on  which 
the  blade  had  been  reinforced.  The  reel  of 
counterpoise  wire  was  mounted  on  a  trailer 
and  attached  ahead  of  the  subsoiler.  This 
outfit  was  hauled  by  a  75-horsepower  diesel 
tractor. 

The  Phoenix  line  was  completed  and  tested 
on  the  last  day  of  January  1940  and  delivery 
of  electricity  to  the  Salt  River  Valley  was 
begun  immediately.  The  Blaisdell  line  was 
completed  about  the  middle  of  March  but  will 
not  be  placed  in  service  until  the  completion 
of  the  Gila  pumping  plant  and  the  Parker 
power  plant. 


NOTES  FOR  CONTRACTORS 


Specification 

Project 

Bids 
opened 

YV  ork  or  material 

Low  bidder 

No. 

Name 

1 
Address 

Bid                               lerms 

iwardec 

900 

Boulder  Canyon,  Ariz.- 
Nev. 

Columbia  Basin,  Wash. 
Central  Valley,  Calif-... 

Columbia  Basin,  Wash- 
Central  Valley,  Calif.  .. 

Colorado  River,  Tex 

Apr.  29 
June  14 

May  10 

June  18 
June  17 

June  19 

May    7 
June  14 

June    4 
June  14 
June  13 
Tune  17 

June  27 
July     1 

June  20 
July     1 

June  26 

June  24 

June  13 
June  26 

July     8 
June  25 

Power  transformers  and  current 
limiting  reactor  for  unit  A-9, 
Boulder  power  plant. 

Disconnecting     switches     and 
lightning    arresters    for    the 
Grand  Coulee  power  plant. 

Pier  plates  aDd  pier-plate  erec- 
tion trusses  for  drum  gates  at 
Friant  Dam. 

11  24-inch  internal  differential 
regulating  valves  for   Grand 
Coulee  Dam. 

4  discharge  cones  for  temporary 
discharge  nozzles  on  110-inch 
diameter  outlet  pipes  at  Friant 
Dam. 

Air-inlet  piping  for  102-inch  gates 
for  outlet  works  at  Marshall 
Ford  Dam. 

If.  cubic  yard  dragline  excava- 
tor. 

Steel  reinforcement  liars  (1,980,- 
000  pounds). 

5,000  barrels  of  oil-well  cement 

in  paper  sacks. 
Completion  of  construction  of 

Marshall  Ford  Dam. 
Pumping  plant  No.  1,  Gravity 

Main  Canal. 
Radial    gates    and    radial  gate 

hoists  for  Yakima  Ridge  Canal 

and  Wasteway  No.  2. 

Hauling  concrete  aggregates 

Transformers,  oil  circuit  break- 
ers,  lightning    arresters   and 
disconnecting     switches     for 
Thermopolis  and  Casper  sub- 
stations,   and     Casper-Ther- 
mopolis  transmission  line. 

Continental     Divide     Tunnel, 
stations  6  to  72. 

Superstructure  for  Kettle  Falls 
bridge    on    Great    Northern 
R.  R.  relocation. 

Earthwork,  structures  and  track 
for  Great  Northern  R.  R.  re- 
location, Kettle  Falls  to  Wil- 
liams   and    Kettle    Falls    to 
Boyds;  and  adjacent  highway 
relocation. 

2     75     horsepower     Diesel-en- 
gine-powered crawler  tractors. 

Steel  pipe  and  fittings.  . 

(Moloney  Electric  Co 

St.  Louis,  Mo 

Greensburg,  Pa 

San  Francisco,  Calif- 
Denver,  Colo 

do 

Torrance,  Calif 

Portland,  Oreg 

Alhambra,  Calif 
Denver,  Colo. - 

i  $91,600 

2  47, 825 

3  21,550 
<  19, 890 

i  12, 365 

ai,473 
11,794 

4,868 

27,  000 

15,840 
44,  454 

11,800 

*  903, 102 

265,  743 

f           "1,753 

3  830 

1           «  5,  395 

27, 500.  00 

3  21,140.00 

*  2, 490. 00 
•  12,351.00 

'  3,  291. 00 
6  1,000.92 

389,  370. 00 
499. 319. 00 

3  645,461.60 
*  398, 875.  25 

13,764.60 

36, 290. 17 
»  27, 910. 00 

11,546.04 

3  3,417.00 

*  2  448.  00 

F.  o.  b.  Boulder  City,  Nev.. 
do 

F.  o.  b.  Odair,  Wash 

F.  o.  b.  Odair,  Wash.,  ship- 
ping point  E.  Pittsburgh. 
F.  o.  b.  Denver 

910 _. 

< Railway  &  Industrial  En- 
l    gineering  Co. 

[Bowie  Switch  Co 

{Westinghouse    Electric    & 
I    Manufacturing  Co. 
(The  Stearns-Roger  Manu- 
1    facturing  Co. 
]  International    Derrick   and 
1     Equipment  Co.  of  Calif. 
Commercial  Iron  Works 

Southwest  Welding  &  Man- 
ufacturing Co. 

Crane-O'Fallon'Co    

Do. 
June  2 

1362-D 

Do. 
June  2 

1370-D 
1371-D 

1372-D 

F.  o.  b.  Torrance,  discount 

K>  percent. 
F.  o.  b.  Portland,  Oreg 

F.  o.  b.  Alhambra,  discount 
^"percent. 

F.  o.  b.  Chicago,  discount  2 
percent. 

F.  o.  b.  Green  Bay,  Wis 

F.  o.  b.  Odair,  discount  \i 
percent  on  50.47  less  than 
bid  prices. 

F.  o.  b.  Colton,  Calif. 

May  2 
June  2 

June  2 

Julv 

36, 524- A     . 

Northwest  Engineering  Co.. 
Bethlehem  Steel  Co... 

B-38.318-B.. 

Columbia  Basin,  Wash. 

Boulder  Canyon,  Ariz.- 

Nev. 
Colorado  River,  Tex 

Gila,  Ariz 

San  Francisco,  Calif. 

Los  Angeles,  Calif- .. 

Bishop,  Tex 

Los  Angeles,  Calif.. . 
Yakima,  Wash 

Encinitas,  Calif 
Denver,  Colo 

Milwaukee,  Wis 

San  Francisco,  Calif. 

Philadelphia,  Pa 

Denver,  Colo 

Pueblo,  Colo 

Pittsburgh,  Pa 

Boise,  Idaho 

June  2 

E-23.001-A.. 
909-... 

California  Portland  Cement 

Co. 
Cage  Bros.  &  W.  W.  Vann 

&  Co. 
Charles  J.  Dorfman 

June  2 
Julv 

911 

Julv 

1369-D 

Yakima-Roza,  Wash 

Parker     Dam     Power, 

Calif.-Ariz. 
Kendriek,  Wvo 

F.  o.  b.  Terrace  Heights  and 

Zillah,  discount  5  percent. 

do 

July 
Do. 

Cozens  and  Hammond 

Westinghouse    Electric    & 
Manufacturing    Corpora- 
tion. 

Allis  -  Chalmers    Manufac- 
turing Co. 

Facific    Electric    Manufac- 
turing Corporation. 

Electric  Power  Equipment 
Corporation. 

Westinghouse     Electric    & 
Manufacturing    Corpora- 
tion. 

do 

Do. 

52... 

July  1 

1376-D 

Julv   1 

Colorado -Big  Thomp- 
son, Colo. 
Columbia  Basin,  Wash 

do.   ... 

July  1 

Julv  1 

Julv   1 

Julv   1 

912 

Completion  370  days 

Completion  260  days 

Completion  275  days. 

Julv   1 

914 

American  Bridge  Co 

J.  A.  Terteling  &  Sons 

i  ati  rpillar  Tractor  Co 

Southern  Pipe  &  Casing  Co. 
Artistic  Iron  Products  Co... 

Yellow    Truck    &    Coach 
Manufacturing  Co. 

American  Bridge  Co     

Milwauicee  Bridge  Co 

Julv  1 

915 

Julv  1 

Central  Valley,  Calif.... 

Ogden  River,  Utah 

Columbia  BasiD,  Wash. 

All  -  American    Canal, 
Ariz. -Calif. 
Yakima-Roza,  Wash 

Do. 

33,  493-A.... 

Discount  $100  

Juiv  : 

1377-D  ... 

Azusa,  Calif 

F.  o.  b.  Ogden... 

Discount  2  percent 

July  5 

1373-D 

Aluminum    windows,    louvers 
and    doors    and    glass    block 
framing  members. 

4  Automobile  dump  trucks 

Structural   steel   for    Northern 
Pacific   R.   R.   bridge,   for   2 
highway   bridges   and    for   a 
metal  flume  over  Wasteway 
No.  2. 

Cleveland,1  Ohio 

Pontiac,  Mich 

Denver,  Colo.   

Milwaukee,  Wis 

Do. 

B-42,  483-A. 
1374-D 

Discount  5  percent 

F.  o.  b.  Garv,  Ind 

Discount  K'  percent 

Do. 

July  5 
July  5 

i  Item  1. 


s  Item  2. 


3  Schedule  1. 


*  Schedule  2. 


1  Items  3  and  4. 


Schedule  3. 


'  Schedule  4. 


'Schedule  5. 


1  Items  1  and  2. 
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Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory 


Minidoka  Project,  Idaho  l 

Minidoka. — This  name  which  has  been  ap- 
plied to  the  project  proper,  the  diversion  dam 
at  the  head  of  the  project,  and  the  county  in 
which  is  located  the  Gravity  division,  is  a 
Shoshone  Indian  word  meaning  broad 
expanse. 

Acequia. — A  town  in  Minidoka  County  with 
a  Spanish  name  meaning  canal  or  water 
course. 

American  Falls. — A  town,  reservoir,  and  nat- 
ural falls  in  Snake  River  named  for  a  party 
of  trappers  of  the  American  Fur  Co.,  the  mem- 
bers of  which  were  carried  over  the  falls  in 
canoes. 

Burley. — The  largest  town  on  the  project 
and  county  seat  of  Cassia  County,  named  for 
D.  E.  Burley,  then  general  passenger  agent  of 
the  Oregon  Short  Line  (Union  Pacific) 
Railroad. 

Cassia. — The  county  lying  south  (if  Snake 
River  in  which  the  South  Side  Pumping  divi- 
sion and  part  of  the  Gravity  division  are  situ- 
ated. So  named  for  the  Cassia  plant  which 
grows  along  the  creek  but  (dins. 

Dcclo. — A  town  in  Cassia  County  named  for 
two  pioneer  families — Dethles  and  Cloughly. 

Heyburn. — A  town  in  Minidoka  County 
named  for  former  United  States  Senator  W.  B. 
Heyburn  of  Idaho. 

Jackson  Lake— A  reservoir  in  Wyoming 
named  for  William  Jackson,  the  discoverer  of 
the  original  lake,  and  a  famous  explorer. 

Paul. — A  town  in  Minidoka  County  named 
for  C.  H.  Paul,  then  project  manager  of  the 
project  and  now  consulting  engineer. 

Rupert. — A  town,  county  seat  of  Minidoka 
County,  said  to  have  been  named  for  Rupert 
Hughes,  the  writer,  and  also  to  have  been 
named  by  its  citizens. 

Walcott  Lake. — The  reservoir  created  by 
Minidoka  Dam  whence  water  is  diverted  into 
project  canals,  and  a  source  of  power  at  the 
Minidoka  power  plant,  was  named  for  Charles 
D.  Walcott,  Director  of  the  United  States 
Geological  Survey  when  the  original  reclama- 
tion act  was  passed. 

Yuma  Project,  Arizona 

Yuma. — Historical  accounts  of  our  great 
Southwest  contain  an  interesting  explanation 
concerning    the    origin    of    the    name    Yuma. 


1  Most  of  the  information  on  the  origin  of  Mini- 
doka project  names  was  obtained  from  a  recently 
published  book  Idaho — A  Guide  in  Word  and  Pic- 
ture, prepared  by  Federal  Writers  Projects  of 
W.  P.  A.,  although  some  data  came  from  other 
sources. 


Early  Spanish  explorers  and  adventurers  who 
crossed  the  Colorado  just  below  its  junction 
with  the  Gila,  noted  the  more  or  less  perma- 
nent camps  of  Indians  inhabiting  this  part 
of  the  country.  Thereafter  travelers,  suffer- 
ing the  hardships  usually  incident  to  crossing 
this  desert  country,  would,  as  soon  as  the 
valley    of    the    Colorado    was    reached,    look 


This  is  No.  4  in  the  series  of  articles  on 
this  subject,  and  includes  the  Minidoka, 
Yuma,  Parker  Dam,  and  Upper  Snake  River 
projects. 


searchingly  for  signs  of  Indian  campfire 
smoke  rising  skyward.  Here  they  knew  were 
unfailing  supplies  of  fresh  water  and  a  place 
to  cross  over  the  river  which  marked  an 
important  mile  post  in  their  journey.  The 
Spanish  word  for  smoke,  "humo,"  was  applied 
to  this  crossing  place.  Soon  the  name  was 
corrupted  to  "buma"  and  finally  to  Yuma. 
Oddly  enough  the  town  which  grew  up  here 
was  later  called  Arizona  City,  but  by  an  act 
of  the  Territorial  Legislature  this  name  in 
1873  was  changed  to  Yuma.  The  name  Yuma 
generally  applied  to  the  Indians  who  live  here 
is  a  misnomer  for  they  really  belong  to  the 
Quechan  tribe. 

When  the  Bureau  of  Reclamation  conceived 
and  built  the  irrigation  project  in  this  vicinity 
about  30  years  ago,  it  was  only  natural  that 
it  should  be  named  for  the  city  of  Yuma,  then 
the  only  town  of  any  importance  within  its 
area. 

Gadsden. — The  name  of  this  town  was  given 
in  honor  of  James  Gadsden,  United  States 
Minister  to  Mexico  in  President  Pierce's  ad- 
ministration and  author  of  the  Gadsden  Pur- 
chase. 

Sunn  /ion. — This  name  came  from  the  birth- 
place in  Ohio  of  the  town's  principal  founder. 

Laguna. — The  name  given  to  the  diversion 
dam  across  the  Colorado  is  the  Spanish  word 
for  "lake." 

Canals  in  the  reservation  division  of  the 
project  situated  on  the  California  side  of  the 
Colorado  were  named  for  various  Indian 
tribes  such  as  the  Mojave,'  Cocopah,  Pima, 
Hopi,  etc. 

Canals  in  the  Valley  division  of  the  project 
on  the  Arizona  side  of  the  river  were  named 
individually  in  most  instances  for  that  settler 
who  first  used  the  newly  constructed  canal 
to  irrigate  the  virgin  soil  of  his  improved 
homestead — a  fitting  way  to  perpetuate  the 
names  of  those  courageous  pioneers  who  led 


tlic-  way,  witli  meat  sacrifice  and  hardships, 
in  transforming  the  desert  into  productive 
farm  lands. 


Parker  Dam  Project,  California 

Parker  Dam. — The  dam  was  named  after 
the  town  of  Parker,  Ariz.,  a  small  town  located 
16  miles  downstream  on  the  Arizona  side  cf 
the  Colorado  River,  which  took  its  name  in 
1905  from  Frank  Parker,  civil  engineer,  sur- 
veying for  the  Arizona  &  California  Railroad 
Co.  Parker,  Ariz.,  has  an  interesting  back- 
ground in  that  it  is  located  near  the  center  of 
the  Colorado  River  Indian  Reservation  wheie 
a  number  of  tribes  of  Indians  have  lived  per- 
haps for  centuries  and  where  in  18C7  was 
writ  ten  the  first  chapter  in  the  history  of  an 
irrigation  project  undertaken  by  the  United 
States  Government,  for  on  March  2,  1867,  Con- 
gress appropriated  $50,000  for  the  construction 
of  an  irrigation  system  from  the  Colorado 
River  over  the  bottom  lands  of  this  reser- 
vation. 

George  W.  Dent,  a  relative  of  President 
Grant,  was  appointed  Superintendent  of  In- 
dian Affairs,  and  on  December  16,  1867,  he 
employed  native  Indians  witli  picks  and 
shovels  and  started  the  task  of  building  a 
main  canal  approximately  12  miles  long.  A 
natural  headgate  was  made  by  tunneling 
through  a  large  out-cropping  of  rock  which 
is  now  referred  to  as  Headgate  Rock. 

Tins  work  was  accomplished  with  but  very 
little  aid  of  horsepower,  slips,  or  graders,  and 
on  June  10, 1874,  the  first  Colorado  River  water 
was  delivered  for  irrigation  purposes  on  a 
Government  project. 

Between  1867  and  1882  mail  and  supplies 
were  delivered  from  Yuma  140  miles  down- 
stream by  steamboat,  on  which  wood  was 
burned  for  fuel.  Between  1882  and  1894  mail 
and  supplies  arrived  by  boat  and  stagecoach 
from  Needles,  Calif..  Go  miles  distance. 

Bill  Williams  River. — This  river  is  believed 
to  have  been  named  after  a  pioneer  settler  in 
the  early  eighties,  although  this  is  by  no  means 
authenticated.  The  river  Hows  into  Lake 
Havasu. 

Colorado  Nicer  Aqueduct. — The  Colorado 
River  Aqueduct  was  so  named  by  a  board  of 
directors  of  the  Metropolitan  Water  District 
of  Southern  California  in  1928.  This  aqueduct 
consists  of  a  main  conduit  242  miles  long,  ex- 
tending from  the  banks  of  Lake  Havasu  at  a 
point   2  miles   upstream   from   Parker   Dam, 
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Mohave  Indians  overlooking  lake  created  by  Parker  Dam. 


to  Cajalco  Reservoir   near  Riverside,   Calif., 

and  a  distribution  system  leading  to  various 
consumption  centers,  which  is  referred  to  as 
the  Metropolitan  area,  or  the  "Thirteen  Golden 
Cities." 

Lake  Havasu. — The  50-mile-long  body  of 
water  created  by  Parker  Dam  on  the  Colorado 
River  was  officially  named  by  the  Bureau  of 
Reclamation  and  approved  by  the  United 
States  Board  of  Geographic  Names  on  May  26, 
1939.  The  name  "Havasu,"  meaning  "lake  of 
the  blue  waters,"  was  first  given  the  lake  on 
January  5,  1939,  by  a  102-year-old  Mojave  In- 
dian, Ilaranai,  and  his  97-year-old  wife,  Ooach, 
whose  interest  was  quickly  captured  when 
they  first  saw  the  new  artificial  man-made 
lake  with  its  clear  blue,  sparkling  waters. 

Upper  Snake  River  Project, 
Idaho : 

Island  Park. — The  name  was  given  this  sec- 
tion of  country  because  in  the  midst  of  a  great 
area,  thickly  wooded,  this  portion  was  without 
timber — an  area  of  open  country  completely 
surrounded  by  timber. 

Grassy  Luke. — A  very  coarse,  rank  grass 
grows  in  the  lake,  all  over  the  bed  of  the  lake 
and  extending  above  the  water  level — a  rather 
unusual  thing. 


Cross  Cut  Canal. — Crosses  from  one  stream 
to  another — a  cutting  across. 

<S7.  Anthony. — Named  for  or  after  the  St. 
Anthony  Falls  of  the  Mississippi,  near  St. 
Paul  and  Minneapolis. 


Rexburg. — The  founder  of  this  town  waw 
Thomas  E.  Ricks.  We  have  been  told  that  ht| 
was  of  German  extraction  and  the  famiij , 
name  of  Ricks  is  a  derivative  of  Rex  (king)  —  . 
Rexburg — King  or  Chief  City.  However,  Def  ( 
enbach's  history  of  Idaho  states  that  the  tow&j 
was  originally  named  Ricksburg,  and  thaid 
gradually  through  usage  the  name  evolved^ 
into  Rexburg. 

Fremont  County. — Named  for  John  C.  Fre-> 
mont,  the  pathfinder.  Strange  as  it  may  be* 
Captain  Fremont  never  set  foot  in  any  parlr 
of  Fremont  County. 

Cascade  Creek. — After  flowing  through  ai 
grassy  dell,  the  last  approximately  80  rodsl 
of  its  course  in  reaching  Fall  River  (Fallings 
Fork)  is  by  a  series  of  falls  or  cascades. 

North  Fork,  Snake  River. — This  is  a  recenti 
designation — the  correct  name  is  Henry's 
Fork,  after  its  discoverer,  Capt.  Andrew 
Henry,  who  erected  a  post  on  its  south  or  leftl 
bank,  near  St.  Anthony  in  1811.  Incidentally 
this  post  was  the  second  white  man's  habita- 
tion in  Idaho,  and  the  first  American-owned 
trading  post  west  of  the  Rocky  Mountains. 


New  Power  Transmission  Map 
No  longer  available 

THE  new  map  of  the  Main  Power  Transmis- 
sion Lines  in  Western  United  States  nunn 
bered  40-7  (1940),  which  was  recently  placed 
on  sale  by  the  Bureau  of  Reclamation  at  a 
price  of  25  cents  each,  as  announced  in  the 
July  number  of  the  ERA,  is  no  longer  avail 
able  for  general  distribution. 


Upstream  face  of  Island  Park  Dam,  Upper  Snake  River  project. 


2  One  of  the  older  project  settlers  has  furnished 
a  list  of  project  names  and  their  origin  as  here 
given. 
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HOLIDAY  TIME  AT  LAKE  MEAD 


.     ■ 


Parades,    fishing,    boating    on    blue    water    through 
painted  scenery — visitors  galore  characterize  America's 
vacation  months  at  Lake  Mead,  the  spectacular  play- 
ground created  by  Boulder  Dam. 
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All-American  Canal 

Altus 

Belle  Fourche 

Boulder  Canyon  1 

Buffalo  Rapids 

Buford-Trenton __. 
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Shasta  Dam 

Friant  division 

Delta  division 

Colorado-Big  Thompson 

Colorado  River 

Columbia  Basin 

Deschutes 

Gila _ 
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Klamath 

Milk  River 

Minidoka 

Minidoka  Power  Plant 

Mirage  Flats 

Moon  Lake 

North  Platte 

Ogden  River 

Orland 

Owyhee 

Parker  Dam  Power 

Pine  River 

Rapid  Valley.. 

Provo  River 

Rio  Grande 

Elephant  Butte  Power  Plant 

Riverton 

Shoshone 

Heart  Mountain  division 

Sun  River _ 

Truckee  River  Storage. 

Tucmncari 

Umatilla  (McKay  Dam) 

Uncompahgre-   Repairs  to  canals. 

Upper  Snake  River  Storage  3 

Vale.. 

Yakima 

Roza  division 

Yuma 


Yuma,  Ariz 

Alius.  Okla 

Newell,  S.  Dak.. 

Boise,  Idaho 

Boulder  City,  Nev 

Glendive,  Mont 

Williston.  N.  Dak 

Carlsbad,  N.  Mex 

Sacramento.  Calif 

Redding,  Calif ... 

Friant,  Calif 

Antioch,  Calif 

Estes   Park.  Colo 

Austin  Tex 

Coulee  Dam,  Wash 

Bend,  Oreg 

Yuma.  Ariz 

Grand  Junction.  Colo 

Reno.  Nev 

Casper,  Wyo 

Klamath  Falls.  Oreg 

Malta.  Mont 

Burley.  Idaho 

Rupert.  Idaho 

Hemingford,  Nebr 

Provo,  Utah 

Guernsey.  Wyo 

Provo,  Utah 

Orland,  Calif 

Boise.  Idaho 

Parker  Dam,  Calif 

Vallecito,  Colo 

Rapid  City.  S.  D    

Provo.  Utah 

El  Paso,  Tex 

Elephant  Butte,  N.  Mex 

Riverton.  Wyo 

Powell.  Wyo 

Cody.  Wyo 

Fairfield,  Mont ._. 

Reno.  Nev 

Tucumeari,  N.  Mex 

Pendleton.  Oreg. 

Montrose.  Colo. . 

Ashton,  Idaho 

Vale.  Oreg 

Yakima.  Wash. 

Yakima.  Wash 

Yuma.  Ariz 


Official  in  charge 


Na  tne 


Leo  J.  Foster 

Russell  S.  Lieurance 

F.  C.  Youngblutt 

R.  J.  Newell 

Irving  C.  Harris 

Paul  A.  Jones 

Parley    R.  Neeley 

L.  E.  Foster 

W.  R,  Young 

Ralph  Lowry 

R.  B.  Williams 

Oscar  G.  Boden 

Porter  J.  Preston 

Ernest  A.  Moritz 

F.  A.  Banks 

D.  S.  Stuver 

Leo  J.  Foster 

W.  J.  Chiesman 

Floyd  M.  Spencer.. 
Irvin  J.  Matthews.. 

B.  E.  Hayden 

Harold  W.  <  lenger 
Stanley  R.  Marean. 
S.  A.  McWUliams... 

Denton  J.  Paul 

E    O.  Larson. 

C.  F.  Gleason 

E.  O.  Larson 

D.  L.  Carmody 

R.  J.  Newell 

E.  C.  Koppen 

Charles  A    Burns... 
Horace  V.  Hubhell.. 

E.  O.  Larson. 

I.    R    I  iock 

C.  O.  Dale _.. 

H.  D.  Cornstoek 

L.  J.  Windle 

Walter  F.  Kemp... 

A.  W.  Walker 

Floyd  M.  Spem-er. . 
Harold  W.  Mutch.. 

C.  L.  Tice 

Herman  R    Elliott.. 
I.  Donald  Jerman.. 

C.  C.  Ketchum 

J.  S.  Moore 

Charles  E.  Crownovc 
C.  B.  Elliott 


Title 


Construction  engineer 

Construction  engineer . 

Superintendent 

Construction  engineer 

Director  of  power 

Construction  engineer 

Resident  engineer.  .  . 

Superintendent 

Supervising  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Supervising  engineer 

Construction  engineer 

Supervising  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Construction  engineer  2 

Construction  engineer  2 

Superintendent 

Superintendent 

Superintendent 

Resident  engineer 

Construction  engineer 

Construction  engineer 

Superintendent  of  power. 

Construction  engineer 

Superintendent 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Acting    resident   engineer. 

Superintendent 

Superintendent  2 

Construction  engineer 

Superintendent 

Construction  engineer  1 

Resident  Engineer 

Reservoir  superintendent. 

Construction  engineer  2 

Construction  engineer  2 

Superintendent 

Superintendent 

Construction  engineer 

Superintendent 


J.  C.  Thrailkill. 
Edgar  A.  Peek. 


Robert  B.  Smith. 

Gail  H.  Baird 

Edwin  M.  Bean.. 
Robert  L.  Newnia 
E.  W.  Shepard.-- 
E.  R.  Mills 


CM.  Voyen 

William  F.  Sha 

C.  B.  Funk 

Noble  O.  Anderson. 

J.  C.  Thrailkill 

Emit  T.  Ficenec 


George  W.  Lyle. 
W.  I,  Tingley.-- 
E.  E.  Chabot... 
G.  C.  PaUerson. 


Francis  J.  Farreli 

A     1'    Stimpfig , 

Francis  J.  Farreli... 

W.  D.  Fuok 

Robert  B.  Smith 

George  B.  Snow 

Frank  E.  Gawn.. 

Jos.  P.  Siebeneicher. 

Francis  J.  Farreli 

H.  H.  Berryhill 

H.  II.  Berryhill 

(       R.  Wentzel. 

L.  J.  WioJie  2 

L.  J.  Windle  2 


Charles  L.  Hams- 


Ewalt  P.  Anderson 
Emmanuel  V.  Hillius. 


Conrad  J.  Ralston 

Ale*  s.  Barker 

Jacob    r,  Davenport. 


District  counsel 


Name 


R.J. 
H.  J. 
W.  J 
B.  E 
R.J. 
W.  J 
W.  J 
H.  J. 
R.  J. 
R.  J. 
R.  J. 
R.J. 
J.  R. 
H.  J. 
B.  E. 
B.  E. 
R  J. 
J.  R 
J.  R. 
W.  J 
B  E, 
W.  J 
B.  E. 
B.  E 
W.  J, 
J  R. 
W.  J, 

I   I' 

R.  J. 
B.  E 
R  J. 
J.  R. 
W.  J 
J.  R. 
H.  J. 
H.  J. 
W.  J, 
W  J 
W.  J, 
W.  J. 
J.  R. 
H.  J. 
B.  E. 
J.  R 
B.  E. 
B.  E. 
B.  E. 
B.  E. 
R.  J 


CofTey 

S.  Devries.. 

Burke 

Stoutemyer 

Coffey 

Burke 

Burke 

S.  Devries.. 

Coffey 

Coffey 

Coffey 

Coffey 

Alexander.. 
S.  I ie\  i  ies 
stoutemyer. 
Stoutemyer 

Coffey 

Alexandei  - . 
Alexander.  - 

Burke 

Stoutemyer 

Burke 

Stout)  myei 
Stoutemyer 
Burke 

Alexander. . 
Burke 

Alexander.  _ 

Coffej 

St., Lit. Ml.  \    PI 

Coffey 

Alexander.. 

Burke 

Alexander. . 

■     I  >< 
s    [  tevries. 

Burke 

Burke 

Burke 

Burke 

Alexander.. 
S  Devries.  . 
Stoutemyer. 
Alexander.  . 
Stoutemver 
Stoutemyer 
Stoutemyer. 
Stoutemjer. 
Coffey 


Address 


Los  Angeles.  Calif. 
El  Paso.  Tex. 
Billings.  Mont. 
Portland,  Oreg. 
Los  Angeles.  Calif. 
Billings.  Mont. 
Billings.  Mont 
El  Paso.  Tex. 
Los  Angeles.  Calif. 
Los  Angeles.  Calif. 
Los  Angeles.  Calif. 
Los  Angeles.  Calif. 
Salt  Lake  City,  Utah. 
El  Paso.  Tex. 
Portland.  Oreg. 
Portland.  Oreg. 
Los  Angeles.  Calif. 
Salt  Lake  City.  Utah. 
Salt  Lake  City.  Utah 
Billings.  Mont. 
Portland,  Oreg. 
Billings,  Mont. 
Portland,  <>n sg. 
Portland.  Oreg. 
Billings.  Mont. 
Salt  Lake  City.  Utah. 
Billings.  Mont. 
Salt  Lake  City.  Utah. 
Los  Angeles.  Calif. 
Portland.  Oreg. 
Los  Angeles.  Calif. 
Salt  Lake  City.  Utah. 
Billina-e.  Mont. 
Salt  Lake  City,  Utah. 
El  Paso.  Tex. 
El  Paso.  Tex. 
Billings.  Mont. 
Billings,  Mont. 
Billings.  Mont. 
Billings.  Mont. 
Salt  Lake  City,  Utah. 
El  Paso.  Tex. 
Portland.  Oreg. 
Salt  Lake  City.  Utah. 
Portland,  Oreg. 
Portland,  Oreg. 
Portland.  Oreg. 
Portland.  Oreg. 
Los  Angeles,  Calif. 


I  Boulder  Dam  and  Power  Plant. 


3  Island  Park  and  Grassy  Lake  Dams. 


Projects  or  {I /visions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 

Organization 

Office 

Operating  official 

Secretary 

Name 

Title 

Name 

Address 

(,owcr  Powder  River  irrigation  district 

Baker,  (  Ire*     

A.  Oliver. _ 

Marion  Hewlett - 

Elsie  W    1  Hiva 

Keating. 

Bitter  Root  4 . 

Hamilton,  Mont      

G.  R.  Walsh    .  . 

Wm.  H.  'Fuller 

Boise  1 

!      M  .  \\  atson 

Notus 

Edward  Sullivan 

Harold  H.  Hursh 

Ralph  P.  Scheffer 

Huntington. 

Frenchtown,  Monl 

Grand  Junction,  <  'olo 

C.  J.  McCormick 

C     II     Jones 

Pershing  County  water  conservation  district.. 

Roj   1'    Meffle^ 

Huntley  * 

E.  E.  1  -v-  i 

11    s    Elliott 

South  Cache  W.  V    A 

Logan  ,  Utah 

It    Smith  Richards... 

1  !has     V  Revell 

II,,,,    C    Parker. 

(has    A     Revell 

Logan. 
Bonanza. 

Manager.  . , _. 

Board  of  Control    . 

Axel  Persson . 

R    11.  Clarkson 

Sidney. 

<  'hii k. 

Milk  River:    Chinook  division  * 

President 

L    \     Bogy 

Chinook 

C.  A.  Watkins 

H.  M.  Montgomery 

R     L.  Barton 

Chinook 

Harlem,  Mnnt 

Harlem 

Zurich,  M- nt 

C.  J.  Wurth 

Zurich. 

Minidoka:  Gravity  I 

Rupert.  Idaho 

Frank  A     Ballard 

0     W      Paul 

Hugh  L.  Crawford 

S.  T.  Baer 

Manager 

1  i  mil  0    Redfield 

Burlej 

Gooding  1 

Amer.  Falls  Reserv.  Dist.  No.  2 

Moon  Lake  W.  U.  A 

Roosevelt,  Utah 

H.  J.  Allred 

President 

R :vel1 

Fallon    Nei 

W.  H.  Wallace 

T,  W.  Parrv 

If    \\     Emery 

Mn.  hell,  Nebr 

Manager.  . 

flora  K.  Schroeder.  _ 

Mitchell 

Gering-Fort  Laramie  irrigation  district . 

W.  O.  Fleenor 

Fort  Laramie  division  * 

Floyd  M.  Roush 

Mary  E    Harrach 

Mabel  J     1  hompson    . 

Wm    P   Stephens 

Nelson  l>.  Thorp 

Torrington. 

Northport  division  ■»_ . 

Ogden  River .    _    _       _    . 

Ogden  River  W.  U.  A. 

Okanogan  1 

Salt  River  2 

Salt   River  Vallev  W.  U.  A     . 

Sanpete:    Ephraim  division .    . 

James  W.  Blain 

Shoshone:   Garland  division  * . 

Powell.  Wyo 

Irrigation  superintendent. 

Harry  Barrows... 

Powell. 

Frannie  division  ■* 

R.  J.  Schwendiman 

F.  A.  Baker 

E.  G.  Breeze 

C     L.  Bailev 

Stanfield ... 

Leo  F.  Clark 

Stanfield. 

Strawberry  Valley    .  _    ... 

Payson  ,  Utah - 

Fort   Shaw,   Mont___ __ 

Fairfield.  Mont 

S.  W.  Grotegut 

Sun  River:    Fort  Shaw  division  * 

C.  L.  Bailev 

Fort  Shaw. 

Greenfields  division 

A.  W.  Walker  . 

H     P    Wangen 

Enos  1'.  Martin 

Fairfield. 

Umatilla.  East  division  l 

Hermiston  irrigation  district _    

West  Extension  irrigation  district 

Uncompahgre  Vallev  W.  U.  A . 

Fremont-Madison  irrigation  district 

Weber  River  W.  U.  A. 

E.  D.  Martin. 

West  division  1.    

Irrigon.  Oreg 

Montrose.  Colo 

St.  Anthony.  Idaho 

Ogden,  Utah 

Manager 

Manager.... 

President . 

Uncompahgre  3__ 

Jesse  R    Thompson 

H,  <;    Fuller^. 

H.  D.  Galloway 

John   T     White    

1  )    l>    Harris 

G.  L.  Sterling 

Upper  Snake  River  Storage.    ._    . 

Weber  River 

D.  D.  Harris 

G.  G.  Hughes 

Yakima,  Kittitas  division  I 

Kittitas  reclamation  district.  .. _     _ 

Manager _     . 

Ellensburg. 

1  B.  E.  Stoutemyer,  district  counsel.  Portland.  Oreg. 

2  R.  J.  Coffey,  district  counsel.  Los  Angeles.  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  Lake  City,  Utah. 
*  W.  J.  Burke,  district  counsel.  Billings.  Mont. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  A.  B.  Coe,  Editor. 


THE  RECLAMAT 


- 


Sinclair  0.  Harper  Appointed 
Chief  Engineer 


BY  appointment  of  the  Secretary  of  the  Interior,  Sinclair 
O.  Harper  succeeded  Raymond  F.  Walter  as  Chief 
Engineer  of  the  Bureau  of  Reclamation  on  July  18,  1940. 

Mr.  Harper,  formerly  Assist- 
ant Chief  Engineer  in  the  Den- 
ver office,  has  been  Acting  Chief 
Engineer  since  the  death  of  Mr. 
Walter  on  June  30  at  Fresno, 
Calif.,  during  a  visit  to  Friant 
Dam. 

The  following  statement  re- 
garding Mr.  Harper's  appoint- 
ment was  made  by  Commis- 
sioner of  Reclamation  John  C. 
Page:  "I  recommended  Mr. 
Harper  to  the  Secretary  as  the 
best  available  appointee  for  this 
important  job.  He  has  ably 
carried  the  full  responsibility  of 
the  Denver  office  during  Mr. 
Walter's  absences  from  the 
office,  and  has  always  been  the 
Chief  Engineer's  right-hand 
man.  He  has  been  with  the 
Bureau  for  33  years  and  has  a 
thorough  knowledge  of  irriga- 
tion construction.  He  is  a 
sound  engineer  and  a  good  administrator." 

Mr.  Harper  is  the  fifth  Chief  Engineer  in  the  38  years 
since  the  Bureau  of  Reclamation  was  established  by  Con- 
gress on  June  17,  1902,  to  develop  the  West  by  the  con- 
struction of  irrigation  systems  in  arid  regions. 

The  first  Chief  Engineer,  F.  H.  Newell,  served  in  that 
capacity  until  1907  and  then  later  served  as  Director. 
There  followed  A.  P.  Davis,  1907-20;  F.  E.  Weymouth, 
1920-25;  and  R.  F.  Walter,  1925  to  1940. 

Mr.  Harper  entered  the  employment  of  the  Bureau  as  a 
junior  engineer  on  the  Uncompahgre  project  in  Colorado 
upon  his  graduation  from  the  University  of  California 
with  the  degree  of  bachelor  of  science  in  civil  engineering 
in  1907.  He  had  been  acquiring  practical  engineering 
experience  while  still  in  college,  however,  by  working 
during  summer  vacations.  He  had  already  worked  as  a 
rodman  and  instrumentman  for  the  Western  Pacific 
Railway  Co.,  as  a  transitman  for  the  Pacific  Improve- 


ment Co.  of  Monterey,  Calif.,  and  as  the  engineer  in 
charge  of  designs  and  estimates  for  the  sewerage  system  of 
Montrose,  Colo. 

His  ability  was  quickly  rec- 
ognized after  entering  the  serv- 
ice of  the  Bureau.  Three  months 
after  his  assignment  as  a  junior 
engineer  at  Uncompahgre  he 
was  promoted  to  assistant  engi- 
neer on  the  Grand  Valley 
Reclamation  project  in  Colora- 
do, where  he  remained  in 
charge  of  topographic  and  loca- 
tion surveys,  the  preparation  of 
plans  and  estimates,  and  the  con- 
struction of  important  features 
of  the  project  from  1908  to  1917. 
When  the  Grand  Valley  proj- 
ect went  into  operation,  pro- 
viding water  for  35,000  acres  of 
irrigable  farm  land,  Mr.  Harper 
was  placed  in  responsible 
charge.  He  managed  the  proj- 
ect for  8  years,  until  1925, 
when  he  was  made  general 
superintendent  of  all  Reclama- 
tion construction  and  assigned 
to  field  headquarters  at  Denver,  Colo. 

At  the  time  of  this  appointment,  Chief  Engineer 
Raymond  F.  Walter,  said  of  him  "There  is  no  one  better 
fitted  by  training,  experience,  personality,  and  ability 
for  the  position."  Mr.  Walter  also  informed  the  Bureau 
that  Mr.  Harper  had  refused  several  offers  of  more  lucra- 
tive positions  elsewhere  because  of  his  intense  interest 
in  the  work  of  Federal  Reclamation. 

Mr.  Walter  leaned  heavily  on  the  new  superintendent 
of  construction  for  assistance  in  the  increasing  volume  of 
construction  work.  Mr.  Harper  frequently  acted  as 
Chief  Engineer  in  Mr.  Walter's  absences  from  the  Denver 
office  on  inspection  trips  in  the  field,  and  5  years  after  his 
appointment  as  general  superintendent,  urged  by  Mr. 
Walter,  who  characterized  him  as  his  "principal  assist- 
ant," the  Commissioner  of  Reclamation  appointed 
Mr.  Harper  Assistant  Chief  Engineer,  making  his  title 
fit  the  job. 
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Convention  of  American  Society  of 

Civil  Engineers 


THE  seventieth  animal  convention  of  the 
American  Society  of  Civil  Engineers,  held  in 
Denver,  Colo.,  July  24  to  26,  and  attended 
by  approximately  1,000  members  and  guests, 
was  actively  participated  in  by  the  Office  of 
the  Chief  Engineer  and  by  various  members 
of  the  engineering  staff,  many  of  whom  are 
members  of  the  society.  Some  of  the  papers 
submitted  were  as  follows : 

The  Broad  View  of  Reclamation.  John  C. 
Page,  Commissioner,  Washington,  I).  C. 

Project  Construction.  J.  L.  Savage,  Chief 
Designing  Engineer,  Denver,  Colo,  (illus- 
trated  with   lantern   slides). 

Multiple  Use  Aspects  of  Irrigation  Projects. 
E.  B,  Debler,  Hydraulic  Engineer,  Denver. 

The  Use  of  Models  in  Designing  Outlets  at 
Dams,  With  Particular  Reference  to  Grand 
Coulee.  J.  E.  Warnock,  Hydraulic  Engi- 
neer, Denver. 

New  Solution  of  Stresses  in  Circular  Plates. 
M.  A.   Seiler,   Assistant   Engineer,   Denver. 

Earthquakes  and  Structures.  R.  E.  Glover, 
Engineer,  Denver. 

Consumptive  Use  of  Water  for  Agriculture. 
Robert  L.  Lowry,  Jr.,  Hydraulic  Engineer, 
National  Resources  Planning  Board,  Ros- 
well,  N.  Mex.  (formerly  Engineer,  Bureau 
of  Reclamation,  Denver),  and  Arthur  F. 
Johnson,  Associate  Engineer,  Denver. 

New  Theories  and  Concepts  in  Analytic  Soil 
Mechanics.  J.  II.  A.  Brahtz,  Senior  En- 
gineer, Denver. 

Members  of  the  Bureau  staff  also  led  and 
took  part  in  open  discussions  in  the  various 
technical  divisions. 

It  is  expected  that  several  of  the  papers 
presented  will  be  published  by  the  American 
Society  of  Civil  Engineers,  either  in  Civil 
Engineering  or  in  the  Proceedings  of  the 
Society. 

Address  by  Chief  Engineer  Harper 

"Mr.  Chairman,  members  of  the  society, 
and  guests : 

"The  Bureau  of  Reclamation  is  happy  to 
have  the  opportunity   to  participate   in   the 


convention  of  the  American  Society  of  Civil 
Engineers,  and  to  assist  in  welcoming  you  to 
Denver,  the  home  of  our  central  engineering 
office  from  which  the  Bureau's  engineering  and 
construction  activities  in  the  17  Western 
States  are  directed. 

"It  is  with  deep  sorrow  that  our  organi- 
zation is  compelled  to  carry  on  this  program 
without  the  leadership  of  our  late  Chief  En- 
gineer, Raymond  F.  Walter,  who  passed  away 
on  June  30  this  year,  after  directing  the  ac- 
tivities of  the  Denver  office  for  the  past  15 


Cover:  Scenery  in  Rocky  Mountain  National 
Park  enjoyed  by  many  attending  the  annual 
convention  of  the  American  Society  Civil 
Engineers. 


Convention  Dates  Set 

Western  State  Engineers. — Great  Falls,  Mont., 
September  22-23. 

National  Conference  on  Land  Classification. — 
University  of  Missouri  at  Columbia,  Mo., 
October  10-12. 


years.  We  feel  his  loss  keenly  and  his  pass- 
ing has  left  a  void  in  our  organization  and 
in  our  hearts  which  will  be  difficult  to  fill. 

"The  Bureau  of  Reclamation  was  estab- 
lished in  1902,  to  further  the  development 
of  the  land  and  water  resources  of  the 
arid  West.  During  the  early  years  the  field 
operations  were  directed  through  a  number 
of  district  or  supervising  engineers'  offices. 
The  Denver  office  was  established  in  1915. 
and  since  that  time  all  field  operations  of 
the   Bureau    have   been    directed    from    here. 

"In  1927,  when  the  last  annual  convention 
of  the  society  was  held  in  Denver,  the  per- 
sonnel  of  the  Denver   office  consisted   of  02 


employees.  In  1930,  after  the  construction  of 
the  Boulder  Canyon  project  was  entrusted  to 
our  organization,  the  force  was  increased  to 
200.  In  1933,  with  the  undertaking  of 
numerous  additional  projects  for  which 
emergency  relief  funds  were  allocated,  the 
organization  was  rapidly  expanded  to  over 
500.  With  the  undertaking  of  Grand  Coulee 
Dam,  it  was  necessary  to  again  enlarge  the 
force  to  750  by  1935;  and  finally,  to  handle 
the  increased  volume  of  work  incident  to  the 
Central  Valley  project  in  California  and  other 
new  projects,  expansion  was  made  to  the  pres- 
ent organization  of  approximately  950.  In 
1927,  the  average  annual  expenditures  on 
construction  work  directed  by  the  Denver 
office  were  about  $8,000,000.  During  the  fiscal 
year  1940,  just  ended,  the  expenditures  had 
increased  to  $95,000,000,  the  greatest  for  any 
single  year. 

"I  hope  you  will  pardon  me  when  I  say 
that  distinguished  engineers  acquainted  with 
our  work  have  expressed  the  opinion  that 
we  have  in  our  Denver  office  the  finest  group 
of  engineers  ever  assembled  in  one  place. 
Of  our  total  force  of  950,  550  are  graduate 
engineers,  representing  132  American  and  12 
foreign  universities.  These  institutions  in- 
clude practically  every  important  university 
and  technical  school  in  the  United  States. 
We  also  have  in  the  Denver  office  organiza- 
tion 13S  members  of  the  society. 

"I  hope  during  your  brief  stay  in  our  city 
that  you  will  become  better  acquainted  with 
our  work. 

"We  are  particularly  favored  to  have  with 
us  today  our  Commissioner,  John  C.  Page, 
who  has  come  from  Washington  to  partici- 
pate in  this  program.  During  the  4  years 
he  has  occupied  this  position,  he  has  estab- 
lished reclamation  on  a  sounder  basis  than 
ever  before,  and  has  made  an  enviable  record 
in  securing  nonpolitical  support  in  Congress 
for  the  continuation  of  a  well  considered 
reclamation  program.  Mr.  Page  is  not  only 
a  member  of  the  society,  but  he  also  holds 
the  office  of  president  of  the  local  section  at 
Washington,  D.  C.  I  take  great  pleasure  in 
presenting  to  you  Commissioner  Page." 
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The  Broad  View  of  Reclamation 

By  JOHN  C.  PAGE,  Commissioner  oj  Reclamation 


IRRIGATION  of  arid  lands  in  the  United 
States  under  the  Federal  Reclamation  law 
is  a  double-barreled  enterprise.  It  is  a  so- 
cial program  as  well  as  a  business  proposi- 
tion. It  creates  opportunities  for  the  estab- 
lishment of  new  homes  and  it  develops  the 
Western  States  which  have  been  carved  from 
the  700  million  acres  of  arid  and  semiarid 
lands   within    our  national   boundaries. 

This  combination  social  and  physical  de- 
velopment makes  good  common  sense.  Older 
nations  have  recognized  that  fact.  Down 
through  all  recorded  history,  those  nations 
situated  in  dry  climates  have  viewed  irriga- 
tion as  a  responsibility  of  the  state.  The 
world's  oldest  civilizations  grew  in  irrigated 
fields  and  after  thousands  of  years  they  are 
still  flourishing  in  the  irrigated  valleys  of 
Egypt,  Syria,  Persia,  and  India. 

On  this  continent  before  the  time  of  Co- 
lumbus, the  Indians  were  irrigating  fields  of 
corn  in  the  Southwest.  The  Spanish  mis- 
sionaries brought  with  them  to  the  South- 
western deserts  from  the  lands  bordering 
the  Mediterranean  knowledge  of  irrigation 
methods  and  practices  which  they  planted 
in  American  soil. 

The  Anglo-Saxon  stock  which  dominated 
in  the  early  settlement  of  the  Atlantic  sea- 
board and  which  participated  in  the  expan- 
sion westward,  had  no  experience  in  arid  cli- 
mates. Nevertheless  when  it  came  into  the 
arid  and  semiarid  lands  west  of  the  100th 
meridian,  it  quickly  adapted  itself  to  the  new 
conditions,  as  evidenced  by  the  introduction 
of  irrigation  by  the  Mormons  in  Utah  in  1847. 
The  Mormon  settlements  could  not  have  been 
supported  on  the  shores  of  the  great  Salt 
Lake  except  by  irrigation. 

It  is  regrettable  that  there  was  no  irriga- 
tion lore  among  the  folk  who  founded  the 
United  States.  The  common  law  of  England, 
recognizing  riparian  rights,  hardly  was  ap- 
propriate in  arid  and  semiarid  climes.  The 
founders  of  the  new  nation  which  declared 
its  independence  in  1776,  fighting  a  war  in 
the  humid,  verdant  valleys  east  of  the  Al- 
legheny Mountains  to  make  that  declaration 
stick  never  foresaw  that  the  United  States 
would  cover  a  vast  arid  domain  far  larger 
than  the  area  of  the  13  original  colonies. 

Because  of  these  facts  the  United  States 
was  slow  in  assuming  its  national  responsi- 
bility in  connection  with  irrigating  and  de- 
veloping its  arid  lands.  Initial  successes  and 
final  failures  of  other  methods  of  settlement 
and  development  of  these  arid  lands  had, 
therefore,  to  precede  Federal  action.  Even 
today.  38  years  after  reclamation  was  adopted 
as  a  national  policy,  there  is  a  general  lack 
of    understanding    in    the    populous,    humid 


areas,  where  settlements  are  older,  of  the 
conditions  and  the  problems  in  the  West 
which  make  irrigation  necessary,  and  a  lack 
of  appreciation  of  the  objectives  and  the 
achievements  of  the  Federal  reclamation  pro- 
gram. 

Reclamation's   Contribution   to   the  Nation 

It  is  true  that  the  United  States  could  have 
become  a  great  nation  without  irrigation,  for 
two-thirds  of  its  territory  is  humid.  But  it 
never  would  have  become  so  great  a  nation 
as  it  is  today  without  the  20,000,000  acres 
of  irrigated  land  in  these  Western  States. 
The  economic  destinies  of  more  than 
13,000,000  people  in  this  arid  region  and  great 
cities,  such  as  Los  Angeles,  Phoenix,  Salt 
Lake  City,  and  Denver,  rest  upon  farming  by 
irrigation  and  the  industrial  growth  made 
possible  by  conservation  of  water.  Our  ir- 
rigation projects  are  the  piers  on  which  the 
transcontinental  railroads  bridge  the  deserts 
of  the  West. 

The  story  of  this  western  development  par- 
allels the  evolution  of  irrigation  in  the  United 
States.  After  the  Mormons  diverted  the  wa- 
ters of  City  Creek,  and  before  the  Federal 
Reclamation  Act  was  passed,  simple  and  easy 
water  diversions  were  made  from  hundreds 
of  creeks  and  rivers  in  the  West.  By  1900, 
8,000,000  acres  were  irrigated  as  the  result  of 
individual,  corporate,  cooperative,  and  State 
enterprise  and  a  population  of  4,000,000  was 
being  supported  in  this  western  third  of  our 
country. 

By  1902  most  of  the  easy  diversion  had 
been  completed.  Most  of  the  remaining  op- 
portunities for  developments  required  con- 
struction of  storage  dams,  costly  canals,  and 
other  works  with  which  the  Federal  Govern- 
ment alone  could  cope.  On  June  17,  1902, 
the  Federal  Reclamation  Act  became  law, 
culminating  more  than  half  a  century  of  ex- 
perimentation ;  half  a  century  during  which 
private  financing  of  intricate  irrigation  de- 
velopments was  proving  wholly  inadequate; 
half  a  century  which  saw  half-measures  tried. 

The  entry  of  the  Federal  Government  into 
the  field  stimulated  other  investments  as  well. 
There  was  a  rapid  expansion  of  irrigation, 
only  a  part  of  which  is  the  direct  result  of 
Federal  activities.  Large  areas  were  wa- 
tered by  pumping  from  underground  sources, 
particularly  in  California.  Irrigation  proj- 
ects already  in  existence  were  expanded. 
Some  entirely  new  projects  using  surface 
waters  were  developed  by  irrigation  districts. 
For  the  last  15  years,  however,  the  Federal 
Government  has  been  virtually  the  only 
agency  engaged  in  irrigation  development. 


In  less  than  four  decades,  the  Bureau  < 
Reclamation  has  placed  works  in  operatic 
to  serve  nearly  4,000,000  acres  of  land.  C 
this  total  approximately  2,500,000  acres  wei: 
once  unproductive  desert,  and  1,500,000  acn 
were  in  non-Federal  irrigation  districts  whic 
had  inadequate  water  supplies.  Today  it  hs 
a  great  construction  program,  the  largest  i 
the  Bureau's  history,  which  will  provide  w: 
ter  to  about  2,500,000  additional  acres,  tram 
forming  them  from  sagebrush  wastes  int 
productive  farms  that  will  support  a  millio 
people.  This  will  bring  to  5,000,000  acr« 
the  total  of  new  lands  the  Bureau  ha 
watered. 

Equally  as  important  as  the  irrigation  c 
new  lands  is  the  provision  of  supplements 
water  for  areas  already  irrigated.  Wate 
tables  lowered  by  overdrafts  on  undergroun 
supplies,  unanticipated  droughts,  and  inadj 
quate  storage  facilities  threaten  many  area 
with  desolation  or  stagnation.  Stabilizatio 
or  succor  of  these  communities  is  vital  t 
the  public  welfare.  Rehabilitation  projects 
therefore,  make  up  about  half  of  our  presen 
program.  They  will  serve  3,500,000  acres,  ir 
eluding  a  great  area  in  the  pumping  sectio 
of  central  California.  They  will  bring  t 
almost  5,000,000  acres  the  lands  which  wi! 
have  been  rescued  by  the  Federal  Goverr 
ment. 

Large  Acreage  Still  May  Be  Irrigated 

Many  of  the  developments  which  will  b 
made  iu  the  future  will  require  engineerin 
works  of  great  size  and  complexity,  and  mos 
of  them  will  be  on  interstate  streams  or  i 
the  main  stems  of  the  large  rivers.  The  Br 
reau  of  Reclamation  estimates  that  perhap 
as  much  as  20,000,000  acres  additional  can  b 
irrigated  with  water  resources  as  yet  undevel 
oped  and  under  policies  now  in  effect.  Th 
future  growth  of  the  West  will  be  correlate 
in  large  measure  with  the  conservation  o 
these  remaining  water  resources  and  thei 
beneficial  use. 

In  the  future,  as  in  the  past,  the  Bureai 
will  build  sound  structures.  Reclamatioi 
projects  are  considered  permanent  nationa 
assets,  and  so  durability  must  be  an  objectiv 
of  project  construction. 

The  original  basis  on  which  irrigation  wa 
undertaken  by  the  Federal  Government  wa 
that  90  percent  of  the  revenues  from  the  sal 
of  public  lands  should  be  used  for  irrigatioi 
in  the  Western  States.  The  settlers  on  th 
irrigated  projects  were  required  to  repay  th 
cost,  without  interest,  of  the  construction  o 
the  works  serving  them.  The  public  lam 
(Continued  on  p.  249) 
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Denver  Office  Holds  Open  House 

For  the  American  Society  of  Civil  Engineers  and  the  Radio  Public 


V  the  laboratories  where  practical  design- 
ig  investigations  have  led  to  many  eugi- 
eering  advances,  the  Denver  engineering  of- 
ce  of  the  Bureau  of  Reclamation  in  July 
eld  open  house  for  750  members  of  the 
merican  Society  of  Civil  Engineers  and  for 

Nation-wide  radio  audience. 

The  society,  during  its  convention  in  Den- 
sr,  made  a  special  feature  of  the  inspection 
I  the  laboratories,  giving  the  full  afternoon 
i  July  26  to  it.  The  radio  broadcast  on 
uly  25  was  put  on  by  Denver's  station  KFEL 
ad  the  Mutual  Broadcasting  System,   coast 

L.J.  Svendrup  tries  the  tiltmeter 


to  coast,  as  a  half-hour  special  events  feature. 
More  than  2,000  persons  visited  the  labora- 
tory, where  photographic  displays,  working 
models  of  great  dams,  special  apparatus  de- 
veloped   in   the  laboratory  for  testing  mate- 


rials, and  many  other  exhibits  were  on  view. 
The  visiting  engineers  were  particularly 
interested  in  a  delicate  tiltmeter,  an  exhibit 
of  concrete  which  had  been  poured  against 
absorptive  form  lining,   tests  being  made   in 


Mr.  Ford  explains  exhibit  on  physical  properties  of  cement  to  Mr.  Bonavies;  Dean 
Samuel  B.  Morris,  School  of  Engineering,  Stanford  University;  and  A.  L.  Proske 


left:  Messrs.  Blanks,  Welch,  Warne,  and  Harper  during  broadcast.     Center:  Mr.  Welch  holds  the  portable  microphone  for 
Colonel  Hogan.     The  large  testing  machine  has  just  broken  an  18-foot  concrete  cylinder,  as  may  be  seen  in  the  background. 

Right:  Mr.  Welch  and  Commissioner  Page  close  the  broadcast 


the  hydraulic  laboratory,  and  laboratory 
methods.  A  large  model  of  the  Colorado 
River  in  which  Boulder  Dam  is  shown  in  re- 
lation to  the  area  it  serves,  and  an  8-foot 
scale  model  of  Shasta  Dam  as  it  will  appear 
when  completed  in  about  4  years  were  out- 
standing attractions. 

The  broadcast  was  conducted  by  William 
Welch,  manager  of  special  events  and  news- 
caster for  KFEL.  It  opened  with  the  shat- 
tering of  a  concrete  cylinder  18  inches  in 
diameter  by  application  of  1,750,000  pounds 
of  pressure  in  the  great  laboratory  testing 
machine.  Sinclair  O.  Harper,  Chief  Engi- 
neer, Bureau  of  Reclamation,  Col.  John  Ho- 
gan,  president,  American  Society  of  Civil  En- 
gineers, and  John  C.  Page,  Commissioner, 
Bureau  of  Reclamation,  each  spoke  briefly 
to  the  radio  audience  concerning  the  labora- 
tories and  the  work  done  there,  while  Emile 
N.  Vidal,  engineer,  Robert  F.  Blanks,  senior 
engineer,  and  William  E.  Warne,  Director  of 
Information,  of  the  Bureau's  staff,  assisted 
Mr.  Welch  in  describing  the  laboratories. 

Mr.  Harper  welcomed  the  engineers  and 
public  to  the  laboratories,  saying: 

"In  the  basement  of  the  United  States 
Customhouse  here  in  Denver,  the  Bureau  of 
Reclamation  maintains  its  laboratories  where 
materials  which  go  into  such  great  dams  as 
Boulder,  Grand  Coulee,  and  Shasta  are 
tested ;  where  designs  are  tried  out  on  actual 
small  scale  models ;  and  where  practical 
scientific  research  is  conducted.  This  labora- 
tory, or  rather  this  series  of  laboratories,  for 
there  are  several  here,  is  in  truth  a  part  of 
the  engineering  design  work.  The  Denver  of- 
fice of  the  Bureau  of  Reclamation  designs 
and  supervises  all  the  construction  of  projects 
in  the  17  Western  States.  Here  more  than 
550  graduate  engineers  are  employed.  The 
laboratories  embrace  one  important  phase  of 
the  design  work,  but  not  particularly  large 
in  comparison  with  some  other  sections. 

"When  little  dams  would  do  the  work  that 
needed  to  be  done,  the  rule  of  the  thumb 
played  as  large  a  part  in  their  construction 
as  did  engineering  principles  and  theories. 
When  larger  structures  were  needed,  more 
precise  methods  were  required.  We  found 
we  had  to  know  more  about  how  water  acted 
in  going  over  a  spillway,  how  concrete  be- 
haved when  it  was  embedded  in  the  middle 
of  Boulder  Dam,  how  water  percolated 
through  various  soils  in  earthen  dam  con- 
struction.    We   studied   those  things  here. 

"President  Hogan  of  the  American  Society 
of  Civil  Engineers,  the  Bureau  of  Reclama- 
tion has  thrown  open  its  laboratories  today 
to  the  public  because  your  society  is  holding 
its  seventieth  annual  convention  in  Denver. 
We  are  showing  the  engineers  what  we  have 
found  out  and  what  we  are  studying.  We 
are  a  Government  agency  and  such  knowl- 
edge as  we  gain  belongs  to  and  should  be 
used  to  benefit  everybody.  I  welcome  the 
members  of  the  American  Society  of  Civil 
Engineers  here,  and  through  the  facilities  of 
station   KFEL  and   the  Mutual   Network,    I 


invite  all  to  inspect  the  laboratories  of  the 
Bureau  of  Reclamation." 

In  response,  Col.  Hogan  said : 

"As  president  of  the  American  Society  of 
Civil  Engineers  and  on  behalf  of  its  thou- 
sands of  members,  I  wish  to  congratulate  the 
United  States  Bureau  of  Reclamation,  and 
the  chief  engineer,  Mr.  Harper,  on  the  won- 
derful scientific  exhibition  which  we  are  now 
previewing.  It  is  particularly  fitting  that  the 
Civil  Engineers  should  hold  their  seventieth 
annual  convention  in  the  city  of  Denver,  the 
headquarters  of  the  greatest  Government 
construction  bureau,  and  discuss  here  the 
technical  problems  which  confront  them. 

"If  you  draw  a  North-South  line  through 
the  middle  of  Nebraska,  you  will  find  that, 
with  the  exception  of  the  Pacific  Northwest, 
most  of  the  country  west  of  this  line  is  semi- 
arid  and  agriculture  furnishes  only  a  pre- 
carious livelihood.  In  many  places,  however, 
the  soil  is  very  fertile  and  needs  only  water 
to  raise  surprising  crops.  It  has  for  40  years 
been  the  business  of  the  Reclamation  Service 
to  store  the  snowfall  in  the  Rocky  Moun- 
tains and  distribute  the  water  over  the  areas. 

"How  well  this  work  has  been  done  is  dem- 
onstrated by  the  fact  that  the  reclamation 
works  are  models  for  similar  works  all  ove? 
the  world  and  have  been  visited  frequently 
by  engineers  from  every  country  in  the  world. 

"Their  engineering  works  include  at  least 
two  which  may  be  properly  classed  among 
the  seven  wonders  of  the  world  and  the  net 
result  has  been  a  great  addition  to  the  per- 
manent and  indestrucible  wealth  of  America. 
All  of  these  great  structures  did  not  just 
grow  'like  Topsy.'  They  were  the  result  of 
the  patient  research  and  experiments  con- 
ducted in  these  laboratories  which  will  be 
explained  to  you. 

"In  these  days  of  war  and  destruction,  I 
believe  we,  as  Americans,  should  all  rejoice 
in  saluting  one  of  the  greatest  of  peace-time 
achievements  with  'Hats  off  to  the  United 
States  Bureau   of  Reclamation.' " 

The  Commissioner  closed  the  broadcast  as 
follows : 

"You  have  just  been  through  the  labora- 
tories of  the  Bureau  of  Reclamation  where 
engineering  designs  are  investigated  and 
sometimes  improved.  The  Bureau,  an  agency 
of  the  United  States  Department  of  the  In- 
terior, has  built  about  160  dams  furnishing 
irrigation  water  to  more  than  3  million  acres 
of  land  which  thereby  have  been  reclaimed 
from  the  desert  and  now  support  more  than 
a  million  people.  This  work  has  been  going 
on  for  38  years.  We  are  now  engaged  in  an 
expanded  program  which  will  make  homes 
eventually  for  nearly  an  additional  million 
people.  The  Bureau  operates  in  17  of  the 
large,  dry  Western  States;  that  third  of  the 
Nation  which  is  arid  or  semiarid. 

"The  Bureau  is  proud  of  its  engineering 
record.  It  builds  for  permanence  and  never 
has  lost  a  dam.  It  is  proud  also  of  the  fact 
that  its  work  gives  people  the  opportunity 
to  make  successful  new  homes ;  helps  to  build 


and  to  stabilize  these  Western  States  and  1 
Nation ;  and  returns  to  the  Treasury  throv 
payment  for  water  and  power  the  cost  of 
construction. 

"I  hope  you  have  found  the  work  of  I 
laboratories  interesting.  I  can  assure  you 
is  important.  Here  have  been  discovei 
ways  of  reducing  the  cost  of  many  types 
structures,  making  them  serve  more  e 
ciently,  and  at  the  same  time  increasing  t 
length  of  their  useful  life. 

"These  laboratories  are  the  tools  of  tl 
designing  engineers.  Problems  arising  in  tt 
design  of  dams  and  other  structures  of  n 
precedented  size  are  often  worked  out  he 
through  study  and  experiment  with  modi 
made  precisely  to  scale.  Theoretical  so 
tions  are  tested  in  practical  situations.  ' 
give  an  example,  on  one  great  dam  moo 
tests  improved  the  spillway  design  and 
the  same  time  reduced  the  cost  of  constn 
tion  of  the  spillway  by  half  a  million  dolla: 

"We  can  say  pretty  accurately  as  a  resi 
of  the  work  done  here  that  our  big  dams  a 
permanent,  useful  improvements.  Our  chi 
dren  should  be  able  to  admire  and  use  sn 
structures  as  Boulder  and  Grand  Coulee  Dai 
at  a  time  so  distant  in  the  future  that  tb 
will  have  difficulty  in  tracing  their  fami 
trees  back  to  our  time." 


Black  Canyon  Canal  Structures 

CONTRACT  for  the  construction  of  two  wast 
ways  on  the  lateral  system  of  the  Blai 
Canyon  Canal  which  will  serve  the  new  Pa 
ette  Division  of  the  Boise  project,  Idaho,  w; 
awarded  on  August  21  to  Vernon  Brothers  C 
of  Boise  on  its  low  bid  of  $84,572.50. 

The  contract  covers  earthwork  and  stru 
tures  for  the  Graveyard  Gulch  and  the  Langli 
Gulch  wasteways.  It  involves  the  excavatn 
of  356,000  cubic  yards  of  materials ;  the  co 
struction  of  concrete  drops  and  chutes,  cans 
highway  and  railroad  crossings,  bridge 
drains,  inlets,  and  other  structures. 

The  Black  Canyon  Canal,  with  an  initi 
capacity  of  1,909  second-feet,  heads  at  tl 
Black  Canyon  Dam  and  runs  west  for  a  di 
tance  of  about  30  miles.  Its  route  follows  tl 
southern  edge  of  the  Payette  Valley,  fir 
through  the  orchards  on  the  Emmett  Slope  ai 
then  along  a  steep  hill  near  Plymouth,  whe: 
it  crosses  the  Payette-Boise  summit.  The: 
the  canal  divides  into  two  branches,  the  A  ai 
D  line  canals,  which  continue  westward  aloi 
the  Boise  and  Payette  Slopes.  The  Graveyai 
Gulch  wasteway  extends  north  from  the  Blac 
Canyon  Canal  just  before  it  branches  ai 
crosses  the  Payette  Valley  branch  of  the  Unij 
Pacific  Railroad.  The  Langley  Gulch  wast 
way  extends  north  from  the  A  line  canal  to 
point  near  New  Plymouth. 

Work  on  the  main  canal  is  completed  ar 
construction  of  the  lateral  system  is  und( 
way.  This  new  Payette  Division  will  ac 
47,000  acres  to  one  of  the  oldest  and  large 
Federal  Reclamation  projects. 
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Reclamation 

(Continued  from  p.  21,6) 


even  ties  and  the  repayments  by  the  set- 
ters were  set  aside  as  a  Reclamation  re- 
volving fund. 

This     was     considered     a     good     business 
proposition  on  the  part  of  the  Federal  Gov- 
ernment, and,   in  my  opinion,   it   has  proved 
o  be  exactly  that. 


I 


Reclamation   a  Paijimj  Investment 


Reclamation  projects  completed  and  now 
operating  as  a  result  of  this  policy  have  re- 
»l  mid  more  than  $62,000,000  of  the  cost  of  the 
vorks  serving  them.  They  support  more 
ban  1,000,000  people  on  some  70,000  farms 
ind  in  some  258  project  towns.  They  pro- 
luce  more  than  $100,000,000  of  new  wealth 
innually.  They  have  produced  more  than 
IV2  billions  of  dollars  of  new  wealth  since 
hey  first  started  operation.  They  have  ere- 
ited  and  are  protecting  taxable  values  in 
excess  of  $4,500,000,000.  They  provide  an  an- 
nual market  for  produce  and  manufactures 
)f  the  humid  areas  worth  more  than  our  for- 
?ign  trade  with  many  countries  which  arc 
considered  prime  markets  for  American 
*oods. 

Let  me  repeat  these  facts.  They  are  worth 
repetition.  Homes  and  a  chance  for  a  good 
livelihood  for  a  quarter  of  a  million  Ameri- 
can families.  A  crop  production  valued  at 
$100,000,000  a  year.  A  market  for  Ameri 
can  industry  worth  $200,000,000  a  year. 
Taxable  property  carved  out  of  lonely  desert 
totaling  more  than  $4,500,000,000.  This  is 
what  Reclamation  has  brought  to  the  country. 

From  the  first,  however,  the  Congress  has 
looked  on  the  Federal  Reclamation  program 
also  as  a  social  program.  It  directed  that 
settlement  be  on  family-size  farms.  It  has 
written  into  the  law  from  time  to  time  pro- 
visions to  prevent  speculation  in  project  lands 
and  to  protect  the  settlers.  It  directs  that 
in  selling  surplus  power  from  project  plants 
preference  shall  be  given  to  publicly  owned 
or  cooperative  distributors.  It  declared  this 
year  "that,  in  the  opening  to  entry  of  newly 
irrigated  public  lands,  preference  shall  be 
given  to  families  who  have  no  other  means 
of  earning  a  livelihood,  or  who  have  been 
compelled  to  abandon,  through  no  fault  of 
their  own,  other  farms  in  the  United  States, 
and  with  respect  to  whom  there  is  a  proba- 
bility that  such  families  will  be  able  to  earn 
i  livelihood  on  such  irrigated  land." 

The  present  practices  and  methods  of  the 
Bureau  of  Reclamation,  even  the  present 
nethod  of  financing  the  construction  and  the 
arge  multiple-purpose  project,  are  also  the 
iroducts  of  evolutionary   processes. 

The  Reclamation  Act  of  June  17,  1902,  was 
irief.  It  contained  only  a  few  hundred 
ivords.  Subsequent  legislation  making  up 
he  body  of  the  Federal  Reclamation  law, 
lowever,  together  with  interpretations,  make 


a  volume  of  several  hundred  closely  printed 
pages.  There  have  been  no  startling  inno- 
vations, however,  in  this  body  of  law.  The 
original  principles — economic  feasibility  and 
reimbursability— still  govern.  For  the  most 
part,  only  logical  extensions  have  been  made 
as  changing  conditions  have  dictated. 

When  the  sales  of  public  lands  diminished 
and  virtually  ceased,  other  revenues,  such  as 
a  portion  of  the  royalties  from  oil  and  min- 
erals taken  from  the  public  lands,  were  added 
to  the  reclamation  fund.  When  it  was  found 
that  reservoirs  being  constructed  to  serve 
Federal  project  lands  could  also  be  made  to 
provide  supplemental  water  to  projects  al- 
ready in  existence,  provisions  were  made  by 
which  water  could  be  supplied  under  ade- 
quate contracts  to  those  areas.  When  it 
evolved,  with  the  construction  of  large  dams, 
that  power  could  be  generated,  a  measure 
of  flood  protection  provided,  and  navigation 
served  in  addition  to  meeting  irrigation 
Storage  requirements,  intelligent  and  con- 
structive steps  were  taken  to  authorize  con- 
sideration of  and  the  planning  for  these 
multiple  and  related  functions. 

It  obviously  is  appropriate  that  the  Fed- 
eral Government  should  insure  a  wide  dis- 
tribution of  the  benefits  of  these  works  built 
in  the  public  interest.  These  advances  were 
made  step  by  step  to  that  end. 

In  recent  years,  beginning  with  the  insti- 
tution of  the  fust  major  public-works  pro- 
gram, the  reclamation  fund  has  been  sup- 
plemented and  augmented  by  allotments 
and  appropriations  from  other  sources.  Con- 
struction financed  by  the  reclamation  fund 
has  cost  $205,000,000.  In  addition,  allotments 
from  emergency  funds  totaling  $190,937,000 
have  been  made  and  $324,540,000  have  been 
appropriated  from  the  General  Treasury. 
The  allotments  from  the  emergency  funds  for 
reclamation  projects  are  also  reimbursable 
and  about  25  percent  of  the  total  expenditure 
is  chargeable  to  power  and  will  be  returned 
with  interest  at  a  rate  not  less  than  3  per- 
cent. Projects  like  Boulder  Dam,  Grand 
Coulee  Dam,  and  the  Central  Valley  project 
in  California  never  could  have  been  financed 
wholly  from  the  reclamation  fund.  I  con- 
sider each  of  these,  however,  wholly  justified 
in  the  public  interest  and  it  is  appropriate 
that  general  funds  have  been  made  available 
for  their  construction. 

President  Theodore  Roosevelt  told  Con- 
gress in  1901,  "It  is  as  right  for  the  National 
Government  to  make  the  streams  and  rivers 
of  the  arid  region  useful  by  engineering 
works  for  water  storage  as  to  make  useful 
the  rivers  and  harbors  of  the  humid  regions 
by  engineering  works  of  another  kind." 

This  cannot  be  questioned.  Historic  as  is 
the  policy  of  river  and  harbor  improvement 
for  navigation,  however,  I  do  not  mean  to 
imply  that  the  justification  of  Federal  Rec- 
lamation rests  wholly  on  this  comparison. 

The  work  of  conservation  and  utilization 
of  the  precious  wTater  resources  of  the  West 
stands  firmly  on  its  own  feet. 


While  other  peoples  make  terrible  wars  for 
expansion,  we  have  only  to  build  great  works 
to  provide  ourselves  with  elbowroom.  This 
constructive  endeavor,  which  will  more  than 
pay  its  own  way  through  direct  returns  to 
the  common  treasury  and  increases  in  tax- 
able wealth,  pays  dividends  in  future  security 
as  well.  I  see  in  these  great  water  projects 
and  the  developments  which  go  with  them 
ramparts  which  will  guard  our  civilization 
and  which  may  serve  it  as  well  as  have  the 
canals  served  Egypt  which  were  built  more 
than  4,000  years  ago. 

Crane  Prairie  Dam 
Completed 

CONSTRUCTION  of  the  Deschutes  project, 
Oregon,  was  authorized  by  the  President  No- 
vember 1,  1937,  and  began  on  September  19, 
1938.  The  irrigation  plan  of  the  development 
provides  for  the  storage  of  Deschutes  River 
water  in  two  reservoirs — Wickiup,  with  a 
capacity  of  180,000  acre-feet,  and  Crane 
Prairie — for  distribution  through  a  65-mile 
main  canal  and  a  lateral  system. 

Construction  at  Crane  Prairie  Dam  is  vir- 
tually completed.  All  that  remains  to  be  done 
is  the  completion  of  the  upstream  protection 
on  the  spillway,  the  excavation  of  the  river 
channel  to  final  grade  upstream  from  the  dam, 
the  placing  of  the  screen  fabric  on  the  fish 
screen  and  the  final  clean-up. 

The  completion  of  the  dam  will  create  a 
reservoir  which  will  provide  a  capacity  of 
50,000  acre-feet,  or  about  1G  billion  gallons  of 
a  much  needed  supplemental  water  supply  for 
47,500  acres  of  land  near  Bend,  Oreg. 

The  lands  to  receive  the  supplemental  supply 
are  in  the  long-established  irrigated  areas  of 
the  Central  Oregon  Irrigation  District,  the 
Arnold  Irrigation  District,  and  the  Crook 
County  Improvement  District  No.  1. 

The  irrigation  districts  built  their  own  irri- 
gation system  years  ago  but  have  developed 
and  grown  beyond  the  capacity  of  the  system 
so  that  the  farmers  were  unable  to  obtain  a 
share  of  the  available  water  supply  sufficient 
to  take  care  of  their  crops. 

The  contractor's  price  for  the  dam,  erected 
under  the  supervision  of  Bureau  engineers, 
was  approximately  $104,000.  The  cost  of  the 
dam  plus  other  features  of  the  project,  in- 
cluding Wickiup  Dam  which  is  still  under  con- 
struction, will  be  repaid  under  a  40-year 
contract  by  the  water  users. 

Crane  Prairie  Dam  is  an  earth-fill  structure 
with  rock  facing.  It  is  40  feet  high,  200  feet 
thick  at  the  base,  and  280  feet  long  at  the 
crest.  It  has  a  volume  of  2S.000  cubic  yards. 
As  on  many  Reclamation  projects,  provision 
is  made  for  the  protection  of  fish  life.  In- 
cluded in  the  Crane  Prairie  Dam  contract  was 
the  construction  of  a  concrete  and  steel  fish 
screen  and  control  structure.  Fish  screens  in 
Reclamation  reservoirs  prevent  fish  from  pass- 
ing into  the  canals  which  carry  the  water  to 
the  farm  fields. 
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Salt  Lake  Aqueduct 

Provo  River  Project,  Utah 

By  C.  B.  JACOBSON,  Assistant  Engineer 


RECENTLY  added  to  the  large  field  of  con- 
struction activities  by  the  Bureau  of  Recla- 
mation is  the  40-mile  aqueduct  between  Deer 
Creek  Dam  and  Salt  Lake  City.  Participa- 
tion in  this  phase  of  irrigation  development 
marks  the  entrance  of  the  Bureau  into  the 
field  of  extensive  pipe-line  construction.  The 
Salt  Lake  Aqueduct,  comprising  3%  miles  of 
concrete-lined  tunnels,  36  miles  of  concrete 
and  steel  pipe  conduit,  and  numerous  struc- 
tures, is  estimated  to  cost  $5,800,000. 

The  purpose  of  the  aqueduct  is  to  convey 
storage  water  from  the  Deer  Creek  Reser- 
voir to  Salt  Lake  City  and  its  suburban  area 
for  irrigation  and  domestic  uses.  It  is  in- 
teresting to  note  that  the  area  now  included 
in  the  Provo  River  project,  which  will  benefit 
by  a  supplemental  irrigation  supply,  was  the 
scene  where  modern  irrigation  practice  be- 
gan in  July  1847.  Since  that  time  Salt  Lake 
City  has  become  an  important  center  of  in- 
dustry and  activity  with  a  present  popula- 
tion of  140,000  people.  Through  the  applica- 
tion of  water  from  the  many  nearby  moun- 
tain streams,  the  suburban  lands  surrounding 
the  city  have  developed  into  highly  cidtivated 
areas.  Through  necessity  this  development 
and  growth  was  paralleled  by  a  conservative 
and  economical  use  of  the  various  sources  of 
water  supply. 

The  storage  water  of  Utah  Lake,  which 
normally    spilled    its    high    water    into    the 


Great  Salt  Lake  through  the  Jordan  River, 
was  utilized  by  various  irrigation  interests 
through  the  use  of  a  small  regulatory  dam 
at  the  outlet.  Salt  Lake  City  later  installed 
a  pumping  system  whereby  water  could  be 
obtained  from  Utah  Lake  during  the  season 
of  low  stage  in  order  to  effect  an  exchange 
with  the  owners  of  mountain  stream  water, 
a  more  potable  source  for  municipal  purposes. 
The  city  also  built  several  small  dams  and 
reservoirs  for  the  storage  of  flood  waters. 
However,  the  inadequacy  of  these  supplies 
has  been  evident  for  several  years.  Realiz- 
ing that  the  future  growth  and  prosperity  of 
the  city  and  its  suburban  area  is  largely  de- 
pendent upon  an  insured  water  supply,  this 
community  has  been  diligently  seeking  a 
long-time  water  plan,  one  which  will  not  only 
eliminate  the  shortages  of  the  present 
droughts,  but  will  also  provide  for  future 
industrial  and  municipal  expansion  and  for 
the  development  of  the  adjoining  suburban 
areas. 

Need  fin-  Supplemental  Water 

The  drought  period  of  1931-35  brought 
about  a  full  realization  that  the  available 
supply  within  the  immediate  watershed  was 
inadequate.  The  city  was  unable  to  fill  its 
small  reservoirs,  having  au  aggregate  capacity 
of  5,100  acre-feet.     Utah  Lake,  with  a  normal 


Concrete  bent  and  abutment  for  sel 
supporting  72-inch  diameter  steel  pip 
span  used  over  natural  drainage  channel 


capacity  of  850,000  acre-feet,  was  down  to 
mere  20,000  acre-feet.  The  situation  wl 
further  aggravated  when  the  city  was  unabl 
to  meet  its  exchange  agreements  with  tl 
various  irrigation  interests,  which  in  tur 
demanded  the  full  flow  of  the  scanty  strearr 
in  order  to  avoid  very  serious  shortages.  I 
a  desperate  attempt  for  relief,  the  city  turne 
to  the  development  of  artesian  and  deep-we 
systems,  but  this  supply  proved  very  costl 
and  was  also  quite  limited.  Of  the  varion 
schemes  investigated,  the  plan  of  subscribin 
for  storage  in  the  Deer  Creek  Reservoir  c 
the  Provo  River  project  was  found  to  furnis 
a  present  adequate  water  supply  for  Salt  Lafc 
City  and  adjoining  suburban  area,  and  mor 
important,  to  provide  a  reserve  for  man 
years  of  future  growth. 

The  Salt  Lake  Metropolitan  Water  Distric 
subscribed  for  46  percent  of  the  estimate 
mean  annual  yield  of  storage  supply  for  th 
Deer  Creek  Reservoir  amounting  to  46,00 
acre-feet  per  year.  The  most  feasible  pla: 
for  the  delivery  of  this  supply  to  the  city  an 
the  adjoining   suburban  area   provided   tha 
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the  city,  through  its  Metropolitan  District, 
would  contract  for  building  a  covered  conduit 
from  the  reservoir  direct  to  the  city  at  the 
highest  elevation  practicable  to  insure  the 
coverage  of  as  large  an  area  as  possible. 
Many  years  will  elapse  before  Salt  Lake  City 
can  fully  utilize  its  total  Deer  Creek  Reser- 
voir subscription  for  municipal  and  domestic 
purposes ;  therefore,  it  will  prove  advan- 
tageous for  the  city  to  lease  for  supplemental 
irrigation,  its  unused  water  to  the  agricul- 
tural interests  in  the  suburban  area  adjoining 
the  city  limits. 

Permanent  disposal  of  the  district's  water 
is  prohibited  by  the  Metropolitan  District 
laws  of  the  State  of  Utah ;  however,  long- 
time agreements  are  to  be  made  with  th il 

lying  districts.  As  the  city  expands,  much 
of  the  adjacent  suburban  area  will  be  incor- 
porated within  its  boundaries,  which  will 
result  in  a  transition  from  agricultural  to 
municipal  and  domestic  use  of  the  major 
portion  of  the  district's  water.  Further,  it 
was  found  infeasible  for  the  irrigators  to 
participate  in  the  project  if  required  to  meet 
their  portion  of  the  entire  initial  cost.  On 
the  other  hand,  possibly  over  a  period  of  75 
years  when  the  city  will  ultimately  require 
its  full  subscription,  Salt  Lake  City  will  de- 
rive a  yearly  revenue  from  the  sale  of  its 
reserve  supply  and  will  greatly  benefit 
through  the  added  prosperity  of  its  suburban 
areas  brought  about  by  its  well-balanced 
long-time  water  plan. 

The  Deer  Creek  Reservoir  is  located 
in  Provo  Canyon  about  17  miles  northeast  of 
Provo.  The  distance  from  the  reservoir 
to  Salt  Lake  City  is  28  miles  by  airline  and 
in  excess  of  50  miles  along  the  aqueduct.  It 
was  desirable  to  divert  from  the  reservoir  at 
elevation  5.274  and  enter  the  existing  distri- 
bution system  of  the  city  at  elevation  4,920. 
Many  problems  in  design,  geology,  and  gen- 
eral construction  methods  were  encountered 
in  determining  the  location  (fig.  1)  between 
the  intake  and  terminus  of  the  aqueduct. 
Pipe  capable  of  withstanding  pressure  heads 
up  to  300  feet  is  required.  Many  structures 
are  necessary  to  convey  the  pipe  line  across 
dry  ravines  which,  at  times,  carry  cloud- 
burst torrents. 

In  the  Provo  Canyon  section  the  conduit 
will  traverse  the  canyon  floor  and  require  pro- 
visions against  damage  by  mud  flows  and  snow 
avalanches  which  are  so  prevalent  in  this 
area.  The  Bonneville  Terrace,  a  topographic 
remnant  of  prehistoric  Lake  Bonneville  along 
the  western  face  of  the  Wasatch  range  of 
mountains,  was  used  to  great  advantage  for 
the  location  of  the  conduit  while  at  other 
points,  tunnels  and  high-head  siphons  will 
provide  shorter  routes.  Although  no  move- 
ment is  anticipated  along  the  Wasatch  Fault 
line  which  forms  the  face  of  the  Wasatch 
Mountains,  paralleling  the  aqueduct  in  gen- 
eral, an  extensive  geologic  study  was  made 
and  the  location  selected  to  avoid  the  fault 
line  except  where  absolutely  necessary.  These 
are  but  a  few  of  the  many  details  which  must 
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Twenty-foot  section  of  test  pipe,  weighing  20  tons,  being  loaded  onto  special  trailer 


receive  consideration  in  order  to  secure  unin- 
terrupted service  so  valuable  to  a  municipality 
and  farming  community. 

Construction  of  the  Salt  Lake  Aqueduct  was 
started  early  in  1039  on  the  Alpine-Draper  and 
Olmsted  Tunnels.  Both  tunnels  have  a  con- 
crete lining  7   inches  thick  and  are  6%   feet 


Pipe  plant  of  Utah  Concrete  Pipe  Co. 
Placing  inner  reinforcing  cage  for  20- 
foot  section  of  test  pipe  for  Sale  Lake 
Aqueduct 


inside  diameter  horseshoe  sections.  An  article 
describing  construction  equipment  and  meth- 
ods was  published  in  the  June  1939  issue  of 
the  ERA.  The  Olmsted  Tunnel,  3,000  feet 
long,  was  completed  in  November  1939. 

A  contract  covering  an  8-mile  section  of 
pipe  line  and  structures  of  the  aqueduct  was 
awarded  on  August  29, 1939,  to  the  Utah  Con- 
crete Pipe  Co.  on  a  low  bid  of  $522,353.27. 
The  section  under  construction  extends  from 
the  outlet  portal  of  the  Olmsted  Tunnel  at  the 
mouth  of  Provo  Canyon  north  to  American 
Fork  Creek  and  is  made  up  of  low-head  pre- 
cast reinforced  concrete  pipe  units  having  an 
inside  diameter  of  69  inches  and  a  wall  thick- 
ness of  1V-2  inches.  The  pipe  units,  the  length 
of  which  is  optional  with  the  contractor,  are 
to  have  a  bell-and-spigot  type  of  joint.  Af- 
ter being  set  in  the  trench  a  continuous  rubber 
gasket  will  be  pulled  over  the  spigot  end  and 
held  in  a  recess  cast  in  the  pipe.  The  units 
will  then  be  drawn  together  and  the  water- 
tight joint  completed  by  field  calking  and 
grouting  operations.  Special  care  is  required 
in  the  preparation  of  the  foundation  upon 
which  the  pipe  rests  and  in  the  backfilling  of 
the  trench  to  prevent  settlement  or  movement 
of  the  pipe.  The  pipe,  except  where  carried 
on  concrete  bents  over  natural  drainage  chan- 
nels, will  rest  in  a  trench  having  an  average 
depth  of  11  feet,  and  is  to  be  covered  with  a 
minimum  of  3  feet  of  earth. 

Other  sections  of  the  line  are  to  be  adver- 
tised for  construction  from  time  to  time  as 
funds  are  made  available.  A  separate  con- 
tract dated  November  16,  1938,  was  executed 
by  the  United  States  and  the  Metropolitan 
Water  District  of  Salt  Lake  City  covering  the 
repayment  of  construction  costs  of  the 
aqueduct. 


The  Reclamation  Era,  September  1940         {  251  } 


Inauguration  Ceremonies  for  Continental 

Divide  Tunnel 


Colorado — Big  Thompson  Project 


WORK  was  officially  started  on  the  Conti- 
nental Divide  Tunnel  of  the  Colorado  Big 
Thompson  project,  Sunday,  Juno  23,  1940,  at 
'A  o'clock,  p.  m. 


The  official  starting  of  the  tunnel  ceremony 
was  held  through  the  cooperation  of  The 
Northern  Colorado  Water  Conservatory  Dis- 
trict. The  Bureau  of  Reclamation,  and  S.  S. 
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Magoffin,    contractor.     At   2    p.    m.,    appros 
mately  2,500  people  had  gathered  at  the  si  i 
of  the  east  portal  of  the  tunnel  where  tl 
ceremonies  were  to  be  held. 

A  descriptive  story  was  first  broadcast  ove 
radio  station  KFKA,  located  at  Greele, 
Colo.,  which  is  in  the  heart  of  the  con 
servancy  district.  George  A.  Irwin,  presided 
of  the  Greeley  Chamber  of  Commerce,  acte* 
as  chairman  and  introduced  the  following 
speakers : 

Dr.  Charles  A.  Lory,  president,  Colorad 
State  College  of  Agriculture  and  Meehanii 
Arts,  Fort  Collins,  Colo. 

S.  O.  Harper,  Chief  Engineer,  Bureau  oo 
Reclamation,  Denver,  Colo. 

Porter  J.  Preston,  supervising  engineer! 
Colorado-Big  Thompson  project,  Estes  Parkk 
Colo. 

Other  speakers  included  S.  S.  Magoffin, 
president,  and  Prank  Purvis,  superintended 
of  the  Magoffin  Construction  Co.;  Cleves  II 
Howell,  construction  engineer,  Continenta 
Divide  Tunnel,  Bureau  of  Reclamation,  anc 
Charles  Hansen,  president,  Northern  Cole 
rado  Water  Conservancy  District.  Mr.  Han 
sen  read  congratulatory  messages  from  the 
Colorado  congressional  delegation,  Secretary? 
of  the  Interior  Harold  L.  Ickes,  and  State 
officials. 

While  the  2,500  spectators  stood  and 
cheered  under  a  blazing  Colorado  sun,  Mr. 
Hansen  closed  an  electric  switch  and  a  se- 
ries of  heavy  muffled  booms  together  with 
vivid  flashes  at  the  tunnel  portal  officially 
proclaimed  that  the  tunnel  work  was  under 
way. 

After  a  few  minutes  wait  for  the  powder 
fumes  to  clear  away,  the  spectators  were 
allowed  to  go  forward  and  inspect  for  them- 
selves the  results  of  the  official  shots. 

Many  of  the  interested  spectators  and 
those  who  have  been  actively  engaged  in 
bringing  this  project  to  the  construction 
stage,  emerged  from  the  portal  with  large 
pieces  of  rock  to  keep  as  souvenirs  of  a  large 
undertaking  finally  under  way. 

Upper:  East  Portal  of  Continental  Divide 
Tunnel,  with  spectators  going  forward 
to  view  results  of  official  starting  shots. 
Center:  The  official  shots  have  been  fired 
and  the  crowd  is  waiting  for  fumes  to 

clear  before  inspecting  the  tunnel. 

Lower:   Porter  J.    Preston,    Supervising 

Engineer  of  the  project,  delivers  address 

to  visitors  at  tunnel  ceremonies. 
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Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory 


Boulder  Canyon  Project, 
Arizona-Nevada-California  ' 

Boulder  Canyon  project. — The  name  was 
lerived  from  Boulder  Canyon,  deep  gorge  in 
the  Colorado  River  more  than  450  miles 
ibove  its  mouth  and  just  below  the  confluence 
of  the  Virgin  River.  Popularly  designated  as 
the  Boulder  Canyon  project  and  so  mentioned 
fin  numerous  reports  in  the  years  preceding 
the  enactment  of  legislation  authorizing  the 
construction,  the  act  of  December  21,  1928, 
specifically  bestowed  the  name,  Boulder 
Canyon  project. 

Boulder  Dam. — The  dam,  440  miles  above 
the   mouth    of   the   Colorado   River,    took    its 


THIS,  the  fourth  in  the  series  of  articles 
on  the  above  subject,  includes  the  following 
projects:  Boulder  Canyon,  Salt  River,  Grand 
Valley,  North  Platte,  Tucumcari,  and  Pine 
River  projects. 


name  from  the  project.  Although  constructed 
in  Black  Canyon  (sometimes  mistakenly  re- 
ferred to  as  lower  Boulder  Canyon),  Boulder 
Dam  was  the  name  in  common  use  during 
the  planning  period,  and  on  July  4,  1930, 
Secretary  of  the  Interior  Ray  Lyman  Wilbur 
ordered  work  to  start  on  Boulder  Dam. 
Later,  in  September  1930,  Secretary  Wilbur 
designated  the  dam  "Hoover  Dam,"  but  this 
designation  was  superseded  in  May  1933  by 
order  of  Secretary  of  the  Interior  Harold  L. 
Ickes,  who  restored  the  original  name,  Boul- 
der Dam,  to  eliminate  confusion. 

Boulder  power  plant. — The  power  plant 
was  named  for  the  project  and  the  dam. 

Bo\ulder  City. — The  Government  town  in 
Nevada  derived  its  name  from  the  project. 

Lake  Mead. — The  reservoir  created  by 
Boulder  Dam  was  named  for  Dr.  Elwood 
Mead,  Commissioner,  Bureau  of  Reclamation, 
1924-36. 

Las  Vegas,  Nee. — This  name  was  given  be- 
cause of  the  desert  oasis  in  which  it  is  lo- 
cated. In  the  early  ISOO's  it  was  known  as 
Las    Vegas   De   Quintanos.     Las    Vegas,    the 


1  Much  of  the  information  concerning  the  origin 
of  names  on  this  project  as  herein  given  was  taken 
from  the  book  Place  Names  in  Arizona,  by  Will  C. 
Barnes,  published  by  the  University  of  Arizona. 
Pioneers  in  this  area  were  also  of  great  help  in 
some  few  cases. 
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Above:  Boulder  Dam  impounds  Lake  Mead,  the  longest  man-made  lake  in  the  world- 

115  miles 


Below:  Aquaplaning  on  Lake  Mead 


Spanish  for  meadows,  was  undoubtedly  calleJ 
Quintanos  Meadows  after  Quintanos,  ar. 
early  Mexican  trader. 

Kingman,  Ariz. — This  small  town  on  th«J 
Santa  Fe  Railroad  about  72  miles  from  Boul- 
der Dam,  was  named  after  Lewis  Kingman, 
locating  engineer  for  the  railroad.  A  post 
office  was  established  there  on  March  22, 
1883. 

St.  Thomas,  Overton,  Logandale,  and  Kao- 
lin, Nev. — These  small  communities  in  the 
Muddy  and  Virgin  River  valleys  were  settled 
by  the  Mormon  Church  about  1835.  St. 
Thomas  is  believed  to  have  been  named  after 
the  biblical  character,  St.  Thomas.  The 
origin  of  Overton  is  unknown.  Logandale 
was  named  after  the  Logan  family,  among 
the  first  settlers  in  the  area.  Kaolin  derives 
its  name  from  a  deposit  of  kaolin  near  the 
town  site. 

Fort,  Callville. — Anson  Call,  of  the  Mor- 
mon Church,  established  this  fort  on  De- 
cember 17,  1S64.  The  remains  of  the  fort 
are  located  on  the  Colorado  River  just  down- 
stream from  Boulder  Canyon  at  a  point 
which  was  considered  the  head  of  early  day 
navigation  upstream.  This  point  is  now  cov- 
ered by  Lake  Mead. 

Pierce  Ferry. — This  ferry,  located  on  the 
Colorado  River  near  the  lower  end  of  Grand 
Canyon  at  the  mouth  of  the  Grand  Wash, 
was  established  in  December  1876  by  Harrison 
Pearce,  for  whom  it  was  named,  although  the 
spelling  of  the  name  was  changed  in  placing 
it  on  all  maps. 

Bonelli's  Ferry. — So  named  for  Daniel 
Bonelli,  an  early  settler  in  the  Virgin  River 
valley.  This  ferry  was  located  on  the  Colo- 
rado River  near  the  mouth  of  the  Virgin 
River. 

Gregg's  Ferry.—  Established  on  the  Colo- 
rado River  between  Iceberg  and  Virgin  can- 
yons, by  a  man  named  Gregg.  The  date  of 
establishment,  however,  is  unknown. 

Virgin  River. — "Rio  De  La  Virgen,"  River 
of  the  Virgin.  Undoubtedly  the  name  was 
given  by  early  Spanish  explorers.  The  river 
rises  in  Kane  County,  Utah,  flows  southwest 
through  the  northwest  corner  of  Arizona  into 
Nevada,  and  joins  the  Colorado  River  in 
Clark  County  at  Boulder  Canyon.  Ives  in 
1857  and  Powell  in  1867  spelled  the  name 
Virgen,  which  spelling  no  doubt  came  from 
Escalante,  who  in  1776  named  and  spelled 
it  Rio  De  La  Virgen. 

Muddy  River. — This  river,  which  contrary 
to  its  name  never  could  have  been  called 
muddy,  probably  was  first  seen  at  a  time  of 
high  water  when  discoloration  by  silt  might 
have  been  noted,  thus  suggesting  the  name. 
The  stream,  in  Paiute  County,  once  a  part 
of  Arizona,  now  Clark  County,  Nev.,  tra- 
versed that  part  of  the  State  which  was 
settled  in  January  1865  with  several  Mormon 
towns,  probably  St.  Thomas,  Kaolin,  Over- 
ton, and  Logandale.  Muddy  River  is  a 
branch  of  the  Virgin  River. 

Las  Vegas  Wash.— This  large  wash  on  the 
Nevada  side  of  the  Colorado  River  between 


Black  and  Boulder  Canyons,  received  its  name 
from  the  town  of  Las  Vegas. 

Dctrital  Wash. — This  long  and  wide  valley 
on  the  Arizona  side  of  the  Colorado  River 
was  so  named  because  of  its  geological  char- 
acteristics. 

Hemenway  Wash. — A  wash  on  the  Nevada 
side  of  the  Colorado  River  just  above  Black 
Canyon,  probably  named  after  an  early  day 
prospector. 

Grand  Wash.- — A  deep  gorge  in  the  extreme 
northwest  corner  of  the  State,  extending 
southwest  to  the  Colorado  River  near  the 
Arizona  State  line  at  Iceberg  Canyon,  named 
after  Grand  Wash  Cliffs,  which  form  the 
lower  end  of  Grand  Canyon. 

The  Temple. — A  rock  formation  on  the 
Colorado  River  near  Virgin  Canyon,  which 
resembles  an  old  temple. 

The  Campanile. — A  rock  formation  across 
the  river  from  The  Temple,  having  the  ap- 
pearance of  a  tower  or  steeple. 

Virgin  Canyon. — This,  the  first  canyon  on 
the  Colorado  River  upstream  from  the  moutii 
of  the  Virgin  River,  probably  was  named 
after  the  Virgin  River. 

Iceberg  Canyon. — On  the  Colorado  River, 
just  downstream  from  the  mouth  of  the 
Grand  Wash,  named  in  Wheeler's  Report  of 
1871  with  the  following  statement :  "Passing 
through  a  small  unnamed  canyon,  we  applied 
the  term  'Iceberg'  to  it  on  account  of  the 
contour  of  its  northern  walls." 

Emery  Falls. — Located  in  a  small  canyon 
at  the  lower  end  of  Grand  Canyon,  now  cov- 
ered by  Lake  Mead  ;  discovered  by  the  Emerys 
about  1926.  The  Emerys  were  able,  with  a 
"Stern  Wheeler"  boat,  to  navigate  from 
Black  Canyon  to  the  point  where  they  founa 
these  falls.  The  rapids  on  the  Colorado  Riv- 
er above  Emery  Falls  made  further  upstream 
navigation  impossible. 

Salt  River  Project,  Arizona 

Salt  River  project. — Derived  from  Salt 
River,  the  principal  source  of  water  supply. 
Salt  River  (Rio  Salada  or  Salinas)  so  named 
by  the  early  Spanish  explorers  because  of 
salty  water  added  to  the  river  from  salt 
springs  in  the  upper  reaches  of  the  river.  The 
waters  of  the  Salt  River  are  relatively  good 
waters  in  the  main,  averaging  about  700  parts 
per  million  of  solids. 

Verde  River. — The  name  of  this  secondary 
source  of  project  water  supply  means  green 
and  was  so  applied  by  the  early  Spanish  ex- 
plorers because  the  river  lined  with  plants 
and  trees  was  in  vivid  contrast  to  the 
thousands  of  square  miles  of  adjacent  desert 
and  treeless  mountains. 

Roosevelt  Dam. — Named  in  honor  of  Theo- 
dore Roosevelt,  who  was  President  of  the 
United  States  when  the  Reclamation  Act  was 
passed  by  Congress,  and  when  construction 
of  the  dam  was  started.  He  dedicated  the 
dam  in  1911. 

Horse  Mesa  Dam. — The  name  of  this  dam 
comes  from  a  high  plateau  nearby   the  dam 


site  which  was  a  naturally  fenced  pastur 
where  a  rancher  kept  his  saddle  horses  whei 
not  required  for  use.  By  blocking  a  smal 
entrance  there  was  no  other  place  where  tbii 
stock  could  emerge  from  the  natural  enclosure 
The  Horse  Mesa  plateau  appears  as  a  locatioi 
on  maps  of  the  area. 

Mormon  Flat  Dam. — A  small  valley  callec 
Mormon  Flat  is  the  main  part  of  the  reservoii 
created  by  the  dam.  Mormon  Flat  was  namec 
from  the  early  Mormon  emigrants  w'hc 
camped  there  and  herded  their  stock  on  thd 
abundant  pasture. 

Stewart  Mountain  Dam. — So  named  foi 
Stewart  Mountain  nearby,  the  name  "Stewart' 
being  given  in  honor  of  Jack  Stewart,  who 
operated  a  cattle  ranch  in  the  vicinity  and 
was  the  first  white  settler  in  that  area. 

Granite  Reef  Dam. — :So  called  because  oi 
a  reef  of  granite  rock  extending  part  waj 
across  the  Salt  River  on  which  the  dam  is 
located  for  a  part  of  its  length. 

Joint  Head  Dam. — This  dam  is  a  joint  di 
version  point  of  two  of  the  oldest  canal  com- 
panies of  the  Salt  River  Valley  and  thus  ob 
tains  its  name. 

Bartlett  Dam. — The  dam  site  has  beer 
known  by  the  name  of  the  original  locator  oi 
the  dam  site — William  H.  Bartlett,  an  engi 
neer. 

Cave  Creek  Dam. — Named  from  the  creel 
or  desert  stream  on  which  it  is  located  fo: 
flood  control  purposes.  The  creek  derives 
its  name  from  the  caves  in  the  banks  of  th( 
stream  near  its  headwaters. 

Intake  Dam. — So  called  because  it  is  located 
on  Salt  River  at  the  head  or  intake  of  Roose 
velt  Reservoir  and  serves  as  a  diversion  dan 
for  the  power  canal. 

Arizona  Canal.- — This,  the  largest  canal  or 
the  project,  serves  the  north  side  unit.  Ii 
derives  its  name  from  that  of  the  State  oJ 
Arizona,  which  is  made  up  of  two  Pima  In 
dian  words,  "Ari"  and  "zona,"  meaning  "Plac< 
of  Little  Springs." 

Grand  Canal. — At  the  time  of  its  construe 
tion  the  Grand  Canal  was  the  largest  anc 
longest  canal  in  the  Salt  River  Valley  anc 
was  the  fifth  irrigation  canal  constructed 
The  word  "Grande"  is  a  common  Spanish  wore 
and  means  large.  The  Grand  Canal  was  the 
largest  at  the  time,  hence  the  name. 

Maricopa  Canal. — One  of  the  oldest  canals 
on  the  north  side  unit,  named  from  a  local 
tribe  of  Indians. 

Consolidated  Canal. — Named  from  the  con- 
solidation of  several  early  canals. 

Mesa  Canal. — Constructed  and  named  by 
early  settlers  in  and  near  the  town  of  Mesa, 
which  was  named  by  the  founders  by  virtue 
of  its  location  on  a  table  land  above  a  small 
valley  lying  along  Salt  River  to  the  south. 

Tempe  Canal. — Constructed  and  named  by 
early  settlers  in  and  near  the  town  of  Tempe, 
which  was  located  at  the  foot  of  a  small 
butte  on  the  banks  of  Salt  River,  and  named 
after  the  Vale  of  Tempe  in  Thessaly. 

San  Francisco  Canal. — The  canal  was  con- 
structed by  white  and  Mexican  settlers,  using 
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To/?:  Roosevelt  Dam  looking  upstream. 

Center:  Horse  Mesa  Dam,  from  upstream  side  showing  north 
and  south  gates,  stairs  to  gatehouse,  and  gatehouse. 


Top:     Stewart     Mountain     Dam.     Left     abutment     showing 
completed  spillway  channel. 

Center,:  Granite  Reef  Dam. 


Bottom:    Mormon    Flat   Dam,   with  two   50-  by  50-foot   steel       Bottom:  Bartlett  Dam.     The  storage  of  52,000    acre-feet    did 
regulating  gates.  much  to  offset  the  short  water  situation  on  the  Salt  River  project. 
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largely  Mexican  laborers  for  the  work.  The 
name  originated  from  the  patron  saint  of 
the  Mexicans,  .St.  Francis.  The  Mexicans 
were  very  devout  Catholics  and  hoped  by 
so  naming  the  canal  that  it  would  always 
carry  plenty  of  water  to  their  lands. 

Highline  Canal. — So  named  because  it  is 
served  by  a  booster  pump  from  the  Western 
Canal. 

Phoenix. — The  State  capital  was  named  by 
one  of  the  early  settlers  from  the  tabled  bird 
Phoenix  that  arose  f rom  its  ashes.  The  town 
is  located  on  the  site  of  an  ancient  civiliza- 
tion,   evidenced    by    old    canals,    building,   etc. 

Glen  dale. — The  town  was  founded  by  Rev. 
B.  A.  Hatvel,  of  the  Church  of  Brethren  from 
Illinois,  who  bought  3t><>  acres  of  land  and 
founded  the  town.  Why  he  called  it  (ilendale 
is  not  disclosed  by  the  archives  of  the  State 
librarian's  office. 

Peoria. — The  town  of  Peoria,  Ariz.,  was 
founded  by  a  settler  named  Greenhut,  who 
fame   from    the   vicinity   of   Peoria,   III. 

Tolleson.— Named  alter  the  founder — W.  G. 
Tolleson. 

Cushion. — Named  after  the  founder — James 
Cashion. 

Scottsdale.  Named  after  Winfield  Scott, 
nne  of  the  early  settlers  in   that   vicinity. 

Chandler. — Named  after  its  founder — Dr. 
A.  .1.  Chandler. 

Gilbert. — So  called  after  a  man  of  that 
name  who  started  the  town  on  lands  owned 
by  him.      He  was  a  rancher  and  cattleman. 

Lareen. — This  town  was  started  as  a  single 
country  store  on  land  owned  by  Roger  Laveen. 
who  is  now  the  Maricopa  County  recorder. 

Lehi. — Tlie  story  behind  Lehi  comes  from 


the  Book  of  Mormon,  which  purports  to  be 
a  history  of  the  original  people  of  the  Ameri- 
can continent.  The  Book  of  Mormon  was 
written  by  Joseph  Smith,  the  founder  of  the 
Mormon  church,  and,  according  to  him,  Lehi 
was  I  he  leader  of  a  band  of  Isrealites  who 
started  wandering  GOO  years  B.  C.  .  and  after 
8  years  landed  in  South  America,  where  they 
became  the  first  human  inhabitants  of  the 
southern  continent.  To  Mormons  the  name 
Lehi  has  a  religious  significance. 


Grand  Valley  Project,  Colorado 

Colorado  River. — The  source  of  the  water 
supply  for  the  Grand  Valley  project  is  the 
Colorado  River,  so  called  because  of  its  muddy 
appearance.  At  the  time  work  on  the  project 
was  started,  the  river  now  known  as  the  "Colo- 
rado" vvas  called  the  "Grand  River,"  the 
Grand  Valley  being  named  after  the  river, 
and  (hat  name  applied  to  the  project. 

In  the  year  177t>  the  river  was  named  "San 
Rafael"  by  Father  Escalante,  and  after  his 
time  apparently  there  was  considerable  con- 
fusion in  the  iames  applied  to  this  stream. 
The  Forest  Service  advises  that  above  the 
junction  of  the  Colorado  and  Gunnison  Rivers, 
the  Colorado  was  sometimes  called  the 
"Bunkara,"  the  name  probably  being  derived 
from  the  Ute  title  of  Nah-un-ka-rea,  and  also 
that  il  was  often  called  the  "Blue  River,"  the 
name  "Blue"  being  restricted  finally  to  the 
small  branch  in  Summit  County.  In  records 
back  in  1842  we  find  the  word  "Grand"  (mean- 
ing "large"),  which  apparently  was  applied 
(0  the  river  probably  by  trappers  sometime 
prior  to  that  date. 


North  Platte  Project,  Nebraska- 
Wyoming 

North  Platte  River.— The  Mallet  Brothers, 
French  explorers,  gave  this  stream  its  name 
in  the  year  1739,  and  the  name  of  the  project 
followed  that  of  the  river  which  is  its  source 
of  water  supply.  The  Mallet  Brothers  were 
believed  to  have  had  Pawnee  guides  when 
they  visited  the  river  in  the  vicinity  of 
Kearney.  The  Pawnee,  and  also  the  Omaha, 
Indian  name  for  the  stream,  means  "Flat 
Water,"  which  is  assumed  to  have  been 
translated  into  the  French  "La  Platte"  or 
"Platte." 

Pathfinder  Dam.— Named  for  Gen.  John  C. 
Fremont,  the  "Pathfinder"  of  the  West,  who 
in  1842  journeyed  up  the  North  Platte  River 
and  through  the  canyon  where  the  dam  is 
located. 

Guernsey  Dam. — Named  after  the  town  of 
Guernsey  and  Hon.  Chas.  A.  Guernsey,  an 
early  settler,  cattleman,  and  developer  of 
mining  and  other  enterprises  in  the  vicinity. 

Fort  Laramie  Canal. — Named  for  Old  Fort 
Laramie,  which  is  located  near  the  canal 
about  10  miles  below  the  canal  headgate,  the 
name  having  come  originally  from  a  French 
trapper,  La  Ramie,  who  in  the  early  fur- 
hunting  times  was  there  killed  by  the  Arapa- 
hoes.  Old  Fort  Laramie  was  a  famous  Army 
post  on  the  Oregon  Trail.  This  site  has  re- 
cently been  made  a  national  monument. 

Whalcn  Dam. — Named  for  Richard  Whalen, 
an  early  homstead  settler  at  the  site  of  the 
dam. 

Interstate  Canal. — So  named  because  it  is 
constructed  in  two  States,  Wyoming  and  Ne- 
braska. 

Mitchell . — This  town  was  formerly  the  lo- 
cation of  the  project  headquarters,  and  was 
named  for  Gen.  Robert  Mitchell.  There  was 
also  a  Fort  Mitchell  located  near  the  river 
and  a  pass  at  Scottsbluff  National  Monument 
called  Mitchell  Pass. 


Tucumcari  Project,  New  Mexico 

Tucumcari. — This  name  as  applied  to  the 
mountain,  the  city,  and  the  project  is  believed 
to  have  been  originally  "Tocom-Kari."  A 
very  interesting  legend  concerning  its  origin 
was  told  by  Geronimo,  an  old  Apache  Indian 
now  deceased,  who  lived  at  Fort  Sill,  Okla., 
and  whose  father  had  related  the  story  to 
him. 

Geronimo's  father  was  at  the  mountain 
when  Wautonomah,  an  old  Indian  chief,  died. 
The  chief,  believing  death  near,  had  called 
two  of  his  bravest  young  Indians  to  his  cave 
and  told  them  that  as  he  would  soon  pass  to 
the  happy  hunting  ground,  he  would  now 
settle  the  matter  of  his  successor  as  chief 
of  the  tribe.  These  young  braves  were  deadly 
enemies  because  both  of  them  were  in  love 
with  Kari,  the  beautiful  daughter  of  Wauto- 
nomah. Each  had  asked  for  her  hand.  The 
names  of  the  young  braves  were  Tonopon 
and  Tocom.     Kari,  who  loved  Tocom  and  hated 
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Tonopon,  was  hidden  in  one  of  the  rooms  of 
the  cave  when  her  father  sent  for  the  two 
young  men  and  heard  the  proposition  made 
by  the  chief. 

Wautonomah  said,  "I  know  you  both  love 
Kari.  Both  love  your  chief.  Both  are  brave. 
Wautonomah  loves  the  White  Flower  (mean- 
ing Kari).  Tonight  at  midnight  go  down 
from  the  mountain  and  upon  the  plain  meet 
alone.  Each  shall  have  a  dagger.  There 
settle  this  matter,  and  the  one  that  lives 
and  comes  to  my  cave  with  the  blood  from 
his  assailant  upon  his  dagger  shall  be  my 
successor  and  shall  have  Kari  for  his  squaw." 

The  young  braves  did  not  look  at  each  other 
but  quietly  left  the  cave.  A  little  later  Kari 
slipped  from  the  cave  and  went  unseen  to 
the  plain  where  she  could  see  the  combat- 
ants. At  the  appointed  time  two  dark  fig- 
ures could  be  seen  approaching  the  battle 
ground,  and  the  heart  of  Kari  beat  fast. 
When  they  closed  in,  each  gave  a  hideous  yell, 
plunged  at  the  other,  and  grappled  the  hand 
of  his  assailant  that  held  the  dagger.  For 
a  few  moments  there  was  wrestling  and 
writhing,  and  then  the  hand  of  Tonopon  de- 
scended, and  his  dagger  reached  the  heart 
of  Tocom.  Tocom  sank  to  the  earth,  the 
blood  gushing  from  his  breast,  and  as  Tonopon 
stopped  to  catch  Tocom's  blood  upon  his  dag- 
ger, a  form  rushed  from  the  bushes,  leaped 
upon  him  with  a  scream,  and  drove  her  knife 
into  his  heart.  He  fell  to  the  ground  dying. 
After  the  girl  was  satisfied  that  her  enemy 
and  the  murderer  of  her  love  was  dead,  she 
lay  down  with  her  head  on  the  bosom  of 
Tocom  and  with  the  knife  with  which  she 
had  just  killed  Tonopon,  took  her  own  life. 

As  neither  of  the  men  arrived  at  the  cave 
that  night,  Wautonomah  sent  one  of  his  men 
to  the  plain  the  next  morning,  and  when 
they  found  the  bodies  of  the  three,  bore  them 
to  the  cave.  When  they  told  their  chief  they 
had  found  the  bodies  of  the  two  young  braves 
and  Kari  with  her  head  on  the  breast  of 
Tocom,  the  old  chief  cried,  "Tocom-Kari, 
Tocom-Kari,"  and,  taking  the  dagger  with 
which  his  daughter  had  taken  her  life, 
plunged  it  into  his  own  breast,  crying,  "Tocom- 
Kari."  This  was  the  last  word  spoken  by 
Wautonomah,  and  that  name  was  given  to 
the  mountain.  The  name  has  been  somewhat 
changed,  and  is  now  pronounced  Tueumeari. 

Tncumcari  is  a  thriving  little  city  of  6,200 
population  about  2  miles  from  the  foot  of 
Tncumcari  Mountain  and  is  the  only  town 
within  the  Tueumeari  project. 

Conchas  Creek,  Conchas  Dam,  and  Conchas 
Canal. — The  name  "Conchas"  appears  to  have 
been  suggested  by  the  presence  of  the  conch 
shell,  a  large  trumpetlike  shell.  There  are 
conflicting  stories  that  the  name  may  have 
originated  either  from  the  early  Spanish  or 
Indian  inhabitants  of  the  region.  The  Span- 
ish were  inclined  to  decorate  their  saddles  and 
personal  trappings  with  ornaments  and  the 
cinch  buckle  was  also  called  a  concha.  At 
any  rate  the  dam  and  canal  were  named  pri- 
marily because  Conchas  Creek  is  a  principal 
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tributary  of  the  South  Canadian  River  and 
the  junction  is  immediately  above  Conchas 
Dam. 

Pajarito  Creek. — There  are  many  creeks 
and  arroyos  named  by  the  Spanish  on  this 
project,  and  perhaps  the  most  costly  siphon 
on  the  Conchas  Canal  crosses  under  the  Pa- 
jarito Creek,  which  nam<  means  "a  small 
bluebird." 

Pine  River  Project,  Colorado 

Pine  Rwer. — The  river  was  named  "Los 
Pinas"  ("the  pines")  by  early  Spanish  ex- 
plorers. It  is  assumed  that  the  river  was 
so  named  because  from  Bayfield  to  the  head- 
waters of  the  river  the  valleys  and  moun- 
tains are  covered  with  pine  trees.     The  proj- 


ect is  situated  in  La  Plata  County,  Colo., 
which  is  a  part  of  the  San  Juan  Basin,  one 
of  the  oldest  inhabited  sections  of  the  Shite. 
This  basin  was  originally  the  home  of  the 
cliff  dwellers,  and  later  of  the  modern  Ute 
Indians. 

The  first  white  men  known  to  have  visited 
this  area  were  Spanish  monks  seeking  a  route 
from  the  presidio  of  Santa  Fe,  N.  Mex.,  to 
the  missions  at  Monterey,  Calif.  One  of 
these  early  expeditions  was  led  by  Fray  Fran- 
cisco Atanasio  Dominguez  and  Fray  Silvestre 
A'elez  L>e  Escalante,  who  started  from  Santa 
Fe  on  July  29,  1776.  A  copy  of  the  journal 
describing  this  journey  has  been  found,  as 
well  as  a  copy  of  the  original  map  drawn  by 
Escalante,  of  the  country  traversed  at  the 
{Continued   on  p.   203) 


Upper:  Looking  downstream  at  Vellecito  Dam. 
Lower:  Looking  toward  left  abutment  from  right  side  of  temporary  diversion  channel. 
Placing  compacted  embankment  in  diversion  channel  in  right  foreground.     Tem- 
porary cofferdam  in  left  foreground. 
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Defense  Resources  Committee 
Appointed 

SECRETARY  of  the  Interior  Harold  L. 
[ekes  appointed  a  Defense  Resources  Commit- 
tee within  the  Department  of  the  Interior 
to  coordinate  Department  efforts  and  to  cut 
through  any  routine  procedural  difficulties 
in  order  to  expedite  the  defense  program. 
He  ordered  his  staff  and  the  committee  to 
insure  immediate  right-of-way  for  all  activi- 
ties involving  national  defense  and  to  assist 
any  agency  of  the  Government  that  the  Presi- 
dent has  designated  or  may  authorize  to 
develop  any  phase  of  defense. 

In  his  letter  to  First  Assistant  Secretary 
E.  K.  Burlew,  Secretary  Ickes  designated  him 
as  chairman  and  announced  membership  of 
Department  officials  as  follows: 

For  mineral  and  oil  resources:  Dr.  W.  C. 
Mendenhall,  Director,  Geological  Survey. 

For  mineral  production,  metallurgy,  gas 
and  antigas  devices,  explosives,  helium  and 
related  subjects :  Dr.  R.  R.  Sayers,  Director, 
Bureau  of  Mines. 

For  oil  supply,  production  and  handling: 
George  Holland,  Director,  Petroleum  Conser- 
vation Division. 

For  grazing  resources  and  cattle  produc- 
tion: R.  H.  Rutledge,  Director,  Grazing 
Service. 

For  power  production :  John  C.  Page,  Com- 
missioner of  Reclamation. 

For  power  policy  and  administration  of 
minerals  on  public  lands:  Joel  D.  Wolfsohn, 
Assistant  to  the  Commissioner  of  the  General 
Land  Office. 

For  forestry  resources  under  the  Depart- 
ment on  public  lands,  parks,  Alaska,  etc. : 
Lee  Muck,  Director  of  Forests. 

Secretary :  Walton  Onslow,  Division  of 
Information. 

Secretary  Ickes  further  stated :  "The  func- 
tion of  the  Defense  Rcsoui'ces  Committee  will 
be  to  implement  the  Department's  efforts  in 
the  defense  program  and  to  act  as  a  clear- 
ing house  for  all  defense  activities.  Contact 
with  the  Department  on  defense  matters  will 
be  made  through  this  committee,  which  will 
see  that  no  authorized  agency  fails  to  receive 
the  full  benefits  of  the  Department's  assist- 
ance because  of  lack  of  knowledge  of  the 
aid  available.  It  shall  cooperate  with  the 
National  Defense  Advisory  Commission  to  fix 
responsibilities  and  avoid  inaccuracies  and 
misinterpretations  of  subject  matter,  requests 
for  assistance  or  information  and  the  re- 
sponses to  such  inquiries  from  authorized 
sources  should  be  transmitted  in  writing. 

"Our  Nation  faces  a  difficult  task.  This 
Department  possesses  the  tools  and  knowl- 
edge to  deal  with  important  aspects  of  na- 
tional defense. 

"This  Department  must  bear  its  full  share 
of  the  burden  the  national  defense  program 
puts  on  all  of  us.  To  see  that  this  is  ac- 
complished the  Defense  Resources  Committee 
is  herewith  established." 


Combining  Water  Users  Activities 
Humboldt  Project,  Nevada 

By  F.  M.  SPENCER,  Acting  Construction  Engineer 


THE  Humboldt  River  originates  in  the  north- 
eastern corner  of  the  State  of  Nevada  and 
flows,  without  any  great  amount  of  fall 
throughout  the  various  sections  of  its  course, 
westerly  and  southerly  to  the  Humboldt  Sink 
in  the  west  central  part  of  the  State.  Little 
water  has  reached  the  Sink  during  later 
years,  except  drainage  water  from  nearby 
irrigated  lands,  as  there  has  seldom  been  a 
sufficient  run-off  to  meet  all  irrigation  re- 
quirements along  the  stream.  Throughout 
the  first  half  of  its  course  there  are  numerous 
small  tributaries  which  deliver  to  the  main 
stream  such  flows  as  become  available  from 
snow  accumulations  in  the  adjoining  higher 
areas.  The  last  half  of  the  river  follows  an 
exceptionally  flat  valley  floor,  meanders  con- 
siderably, and  has  only  one  so-called  tributary, 
the  Little  Humboldt  River.  There  is  some 
doubt  concerning  the  propriety  of  designating 
the  last  side  stream  as  a  tributary  because, 
in  flowing  through  a  small  fertile  valley,  it 
is  overburdened  with  irrigation  requirements 
of  its  own,  and  for  about  17  years  there  has 
been  no  appreciable  contribution  to  the  Hum- 
boldt River  from  that  source. 

As  a  whole,  the  region  drained  by  the 
Humboldt  River  and  its  tributaries  is  classed 
as  semiarid  and  must  depend  almost  entirely 
for  its  irrigation  water  on  winter  snowfalls 
; i r i « l  accompanying  snow  accumulations  at  the 
higher  elevations  of  the  watershed.  On  this 
account  particularly,  storage  facilities  which 
permit  the  regulation  of  stream  flows  and 
the  retention  of  available  water  for  carry- 
over purposes  are  exceptionally  important. 

By  general  natural  conditions,  such  as 
drainage  basin  topography,  differences  in  cli- 
matic effects,  and  the  comparatively  long 
river  water  transit  time,  there  is  a  rather 
distinct  division  between  the  upper  and  lower 
portions  of  the  Humboldt  River  valley.  That 
division  has  been  emphasized  by  irrigation 
developments  which  have  created  increasing 
demands  on  the  available  water,  by  various 
legal  actions,  and  by  other  artificial  causes, 
and  there  have  been  many  serious  contro- 
versies between  the  upper  and  lower  valley 
water  users.  By  the  creation  of  the  Hum- 
boldt project,  construction  of  Rye  Patch 
Dam,  and  the  purchase  and  transfer  of  cer- 
tain water  rights  from  the  middle  section  to 
the  lower  section  of  the  stream  system,  much 
headway  was  made  toward  the  elimination  of 
many  of  the  controversies  which  concerned 
water  users. 

Except  for  the  above-mentioned  purchase 
and  transfer  of  water  rights  and  some  chan- 
nel and  drainage  improvement  work  along 
the  middle  section  of  the  river,  the  Humboldt 
project  was  exclusively  a  lower  valley  devel- 


opment. This  project  includes  the  lands  of 
the  Pershing  County  Water  Conservation 
District,  which  are  adjacent  to  Lovelock,  Nev., 
and  provided  for  the  construction  of  the  Rye 
Patch  Dam  on  the  Humboldt  River  about 
24  miles  upstream  from  the  town  of  Love- 
lock. The  dam  created  a  reservoir  with  a 
maximum  capacity  of  179,070  acre-feet,  thus 
making  possible  the  regulation  and  storage 
of  water  for  use  on  district  lands  below. 

No  distribution  system  construction  was 
included  in  the  Humboldt  project  program  as 
such  facilities  had  been  built  many  years  pre- 
viously by  groups  of  private  interests  for  di- 
versions from  the  river  into  which  Rye  Patch 
Reservoir  releases  are  made.  In  addition  to 
the  existing  project  distribution  system, 
which  was  to  be  directly  served  by  con- 
structed works,  there  had  existed  for  several 
years  prior  to  the  formation  of  the  Humboldt 
project,  two  privately  constructed  reservoirs 
and  their  distribution  system.  Those  two 
reservoirs,  known  as  the  Humboldt  Lovelock 
Irrigation  Light  &  Power  Co.  reservoirs,  are 
located  immediately  adjacent  to  the  Rye 
Patch  Reservoir  and  are  filled  from  the  Hum- 
boldt River  by  a  feeder  canal.  Their  action 
is  joint  so  that  the  two  reservoirs,  in  prac- 
tically all  effects,  are  the  same  as  if  they 
were  combined  into  one.  Lands  in  the  upper 
part  of  the  area  adjacent  to  Lovelock,  known 
as  the  Lovelock  Valley,  which  were  not  in- 
cluded in  the  Pershing  County  Water  Con- 
servation District,  are  served  from  the  two 
old  reservoirs ;  and  thus  there  has  been  a 
division  of  interests  in  the  local  area  very 
similar  to  the  division  of  interests  on  the 
stream  system  as  a  whole. 

The  Lovelock  Valley,  being  on  the  lower 
end  of  the  Humboldt  River,  was  a  fertile 
field  for  controversies  which  resulted  from 
the  local  division  of  interests.  Those  con- 
troversies, at  times,  assumed  enormous  pro- 
portions in  the  minds  of  people  who,  living 
in  the  same  localized  area,  should  have  been, 
in  harmony,  actively  working  for  the  de- 
velopment of  one  of  the  most  productive  val- 
leys in  the  Western  States.  Only  those  who 
have  come  into  direct  contact  with  such  con- 
troversial situations  can  fully  realize  the  bit- 
terness and  trouble  that  can  develop  over 
matters  involving  the  use  of  irrigation  water, 
particularly  where  water  is  not  plentiful  and 
stream  flows  are  erratic. 

Rye  Patch  Dam  construction  work  began 
January  31,  1935,  and,  although  some  storage 
of  water  was  possible  by  the  following  Sep- 
tember 23,  construction  was  not  finally  com- 
pleted  until  September  25,  1938.  Water  right 
controversies  had  been  in  evidence  very  much 
earlier  than  even  the  investigations  and  pre- 
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liminary  reports  which  preceded  the  begin- 
ning of  Humboldt  project  construction,  but 
legal  action  was  not  resorted  to  in  large  seal? 
proportions  until  after  definite  project  activ- 
ities were  commenced.  In  the  annual  project 
report,  which  was  forwarded  shortly  after 
the  close  of  the  year  1938,  there  were  reported 
10  separate  cases  or  lawsuits  which  had  a 
direct  bearing  on  water  rights  on  which  the 
construction  of  Rye  Patch  Dam  was  founded. 

The  pending  litigation  has  been  not  only 
a  detriment  to  project  success,  but  an  expen- 
sive hindrance  to  the  economic,  social,  and 
agricultural  progress  of  the  entire  valley.  Its 
existence,  in  its  effect  upon  outside  interests, 
has  been  a  very  deciding  factor  in  preventing 
the  subdivision  of  district  lands,  settlement, 
and  general  development. 

For  several  years  there  have  been  almost 
constant  efforts  made  to  obtain  the  settle- 
ment of  controversies  in  Lovelock  Valley, 
either  by  a  unification  of  rights,  facilities, 
and  development  activities,  or  by  a  special 
agreement  for  the  termination  of  pending  lit- 
igation and  adjustment  of  controversial 
matters. 

This  goal  has  finally  been  reached  by  the 
execution  of  an  extensive  and  far  reaching 
agreement,  sometimes  called  the  Treaty  and 
Compact.  Parties  to  this  agreement  consist  of 
the  United  States  of  America,  The  Pershing 
County  Water  Conservation  District,  Hum- 
boldt Lovelock  Irrigation  Light  &  Power  Co., 
three  separate  ditch  companies,  and  two  indi- 
viduals, including  the  Nevada  State  Engineer. 
Of  perhaps  most  importance,  the  agreement 
provides  for  the  dismissal  of  all  pending  ac- 
tions at  law  and  suits  in  equity,  and  for  ad- 
justments and  understandings  in  regard  to 
water  rights,  storage,  and  distribution. 
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Part  of  a  450-acre  field  of  sugar  beets,  Humboldt  project 


By  the  execution  of  the  agreement,  Love- 
lock Valley  now  enters  a  new  era  of  progress 
and  development.  Records  show  that,  with 
Rye  Patch  Reservoir  in  operation  under  these 
new  arrangements,  there  will  seldom  be  a 
shortage  of  irrigation  water.  It  is  known 
that  the  lands  to  be  irrigated  are  among  the 
most  fertile  of  the  Western  States.  Climatic 
conditions,  transportation  facilities,  and  other 
advantages  are  decidedly  in  favor  of  rapid 
development.    That  valley  should  now  become 


Rye  Patch  Dam,  Humboldt  project,  Nevada 
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one  of  the  most  desirable  for  permanent 
home  locations. 

Visit  Boulder  Dam 

NOW  is  the  time  to  become  acquainted  with 
your  own  country,  to  get  first-hand  knowledge 
of  its  beauty  and  of  its  great  natural  re- 
sources. Among  its  chief  attractions  is 
Boulder  Dam  on  the  Arizona-Nevada  border, 
to  which  tourists  in  ever-increasing  numbers 
journey  each  year,  more  than  000,000  being 
tins  year's  estimate. 

Boulder,  the  highest  dam,  has  the  largest 
hydroelectric  power  plant  and  the  biggest 
man-made  lake  in  the  world.  The  power  plant, 
with  about  half  of  its  great  generators  in 
action,  is  of  particular  interest.  The  batteries 
of  these  generators,  two  stories  high,  are  lined 
up  in  the  two  wings  of  the  U  -shaped  power- 
house, two  city  blocks  long  and  as  high  as  a 
20-story  building. 

Regular  quarter-hour  trips  are  made  down 
the  elevators  from  the  top  of  the  72G-foot  dam 
to  the  power  plant  at  its  base,  a  charge  of  25 
cents  per  person  being  made  for  adults,  chil- 
dren free. 

Lake  Mead,  the  tremendous  reservoir  cre- 
ated by  damming  the  river,  stretches  115  miles 
upstream  to  the  western  entrance  of  the  Grand 
Canyon. 

The  recreational  area  of  the  lake,  under  the 
supervision  of  the  National  Park  Service,  pro- 
vides boating,  swimming,  and  fishing.  The 
lake  is  a  fisherman's  paradise,  especially  fa- 
mous for  its  large-mouth  bass. 

Boulder  Dam  is  easily  accessible  by  motor, 
rail,  and  airplane.  Adequate  hotel,  auto  camp, 
and  tourist  accommodations  are  available  in 
Boulder  City,  Las  Vegas,  and  Kingman. 
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CONCRETE    FOR    SHASTA 


Model  of  Rye  Patch  Dam  Wins  Recognition 


By  ROBERT  S.  LEIGHTON,  Instrumentman 


IN  connection  with  the  celebration  and  air 
show  held  July  4  on  the  Humboldt  project  at 
Lovelock,  Nev.,  a  parade  was  staged  to  start 
the  activities.  The  parade  was  open  to  all 
float  entries,  and  the  prize-winning  float  was 
a  model  of  Rye  Patch  Dam  constructed  by 
F.  M.  Preston,  gatetender  at  the  dam. 

Late  in  June  Mr.  Preston  conceived  the 
idea  of  building  a  miniature  model  of  Rye 
Patch  Dam  on  the  flat  bed  of  a  iy2-ton 
truck  for  entry  in  the  parade.  The  dam  fur- 
nished excellent  material  for  a  float  theme 
as  it  is  of  vital  interest  to  people  in  this 
community,  but  the  amount  of  painstaking 
labor  and  time  required  was  considerably 
more  than  was  anticipated  when  the  idea 
originated.  The  original  plan  was  to  build 
the  dam  and  abutments  of  a  mixture  of  sand 
and  clay  in  such  proportions  as  to  give  the 
greatest  stability,  and  to  construct  the  spill- 
way and  buildings  of  heavy  cardboard,  all  in 
detail  on  a  scale  of  about  1  to  50. 

The  dam  is  an  earth  and  rock-fill  struc- 
ture, standing  68  feet  above  the  Humboldt 
River  channel,  with  a  length  of  914  feet,  in- 
cluding the  spillway  in  the  west  abutment. 
The  crest  width  is  30  feet.  The  spillway  is  a 
concrete  structure,  110  feet  wide,  with  five 
20-by-17-feet  radial  gates.  There  are  five 
buildings  near  the  dam  which  serve  as  con- 
trol house,  gatetender's  home,  shop,  garage 
and  storehouse,  and  gasoline  storehouse. 

The  first  step  in  preparing  the  model  was 
to  place  6-inch  sideboards  on  the  flat  bed 
truck  and  to  load  it  with  a  mixture  of  sand 
and  clay,  moistening  the  mixture  so  that 
molding,  to  represent  the  topography  near 
the  dam,  could  be  accomplished.  Immedi- 
ately it  was  found  that  sufficient  earth  ma- 
terial with  the  proper  moisture  content  to 
do  this  accurately  would  overload  the  1%- 
ton  truck ;  consequently,  empty  wooden  boxes 
and  tin  cans  were  placed  in  the  proper  places 
to  form  the  bulk  of  the  higher  surface 
elevations,  and  the  clay  mixture  was  molded 
over  them.  The  miniature  dam  was  built 
entirely  of  sand  and  clay,  with  large-sized 
gravel  being  used  to  form  the  downstream 
rock  fill  and  the  upstream  riprap  blanket. 
It  was  necessary  to  take  extreme  care  in 
compacting  and  molding  this  earth  work  as 
it  had  to  stand  the  vibrations  of  the  mov- 
ing truck,  without  crumbling  or  cracking, 
throughout  a  25-mile  trip  from  the  dam  to 
Lovelock,  as  well  as  a  2-mile  run  in  the 
parade. 

The  spillway  structure  parts,  which  in- 
cluded walls,  floor,  bridge  deck,  operating 
deck,  piers  and  radial  gates,  were  all  cut 
from  heavy  cardboard.  These  parts  were 
necessarily  cut  to  provide  flanges  and   over- 


lapping pieces  to  facilitate  fastening  together 
as  a  unit.  After  much  time  bad  been  spent 
on  this  cardboard  construction,  it  was  aban- 
doned because  the  spillway  walls,  especially 
the  inlet  and  outlet  transitions,  would  not 
remain  true  to  line  or  grade.  Finally,  the 
spillway  walls,  floor  and  bridge  abutments 
were  made  of  concrete.  A  sand-cement  mix- 
ture of  1 :  3  was  used.  The  cardboard  walls 
were  used  as  a  front  form  while  the  sand- 
clay  abutments  were  molded  to  serve  as  a 
back  form.  Two  small  pipes  were  placed  in 
the  concrete  at  the  tunnel  outlet,  to  repre- 
sent the  two  48-inch  pipes  which  discharge 
reservoir  water  into  the  stilling  basin. 

('"list ruction  Details  Shown  in  Model 

The  bridge  deck,  operating  deck,  piers  and 
radial  gates,  previously  made  of  cardboard, 
were  used  and  anchored  in  the  concrete  with 
wire.  These  parts  were  then  painted  with 
cement  grout  to  give  the  appearance  of  con- 
crete construction.  The  piers,  bridge  deck«, 
and  radial  gates  were  made  accurate  to  the 
smallest  detail.  The  noses  of  the  piers,  hand- 
rail posts,  and  arches  beneath  the  decks  were 
carefully  simulated. 

All  of  the  buildings  were  built  of  cardboard 
and   painted  brown   with   white  trim,   except 


the  control  house  which  was  painted  with 
cement  grout.  Windows  of  the  buildings 
were  made  of  clear  cellophane,  and  doors 
and  window  trim  were  painted.  The  build- 
ings were  placed,  with  respect  to  the  model 
dam,  to  imitate  actual  conditions;  and  a  small 
flagpole,  with  flag  flying,  and  miniature 
trees,  were  located  appropriately  in  the 
yard. 

Bunting  and  flags  were  used  to  decorate 
the  truck  and  signs  were  placed  to  read  as 
follows:  (front)  Rye  Patch  Dam — Heading 
for  Prosperity;  (rear)  Rye  Patch  Dam — 
Conserves  Lovelock  Valley  Water  Supply ; 
(side)  Rye  Patch  Dam — Makes  the  Hum- 
boldt River  Dependable;  (side)  Rye  Patch 
Dam— Capacity    170,070  acre-feet. 

Mr.  Preston  spent  approximately  CO  hours 
of  his  own  time  from  June  20  to  July  4  in 
building  this  model,  and  it  certainly  deserved 
the  first  prize  award  ;  but  the  favorable  com- 
ment received  from  the  community  and  the 
publicity  given  the  Humboldt  project  by  this 
means  were  the  finest  results  of  the  work. 
Mr.  Preston  lias  now  been  made  a  member  "f 
the  Pershing  County  committee  to  build  the 
county  exhibit  at  the  State  fair  to  be  held  in 
Fallon,  Nev.,  in  September;  naturally,  his 
model  dam  will  be  a  principal  part  of  the 
exhibit. 


Rye  Patch  Dam 
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Honorary  Degrees  Conferred  on 
Reclamation  Officials 


S.  0.  Harper 


SINCLAIR  O.  HARPER,  Chief  Engineer  of 
the  Bureau  of  Reclamation,  was  awarded 
the  honorary  degree  of  Doctor  of  Science  on 
June  10,  1940,  at  the  annual  commencement 
of  the  University  of  Colorado,  in  recognition 
of  his  long  service  with  the  Bureau  in  the 


development  of  the  water  resources  of  Colo- 
rado and  the  other  Western  States. 

Upon  his  graduation  from  the  University 
of  California  in  1907  with  the  degree  of 
Bachelor  of  Science  in  Civil  Engineering,  Mr. 
Harper  entered  the  Reclamation  Service  as 
junior  engineer  on  the  Uncompahgre  project 
in  Colorado.     His  ability  was  quickly  recog- 


£ejt:  K.  B.  Keener;  right:  S.  O.  Harper 
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nized,  and  in  1908  he  was  assigned  to  tin 
newly  adopted  Grand  Valley  project,  where 
he  was  placed  in  charge  of  topographic  anc 
location  surveys  and  the  preparation  of  plans 
and  estimates.  From  1912  to  1917  he  servec 
as  construction  engineer  on  important  fea- 
tures  of  the  project. 

In  1917  Mr.  Harper  was  placed  in  charge 
of  the  Grand  Valley  project.  He  managed 
the  project  for  8  years,  during  which  period 
he  worked  out  plans  for  the  rehabilitation 
of  the  old  irrigation  districts  in  the  valley 
and  directed  the  reconstruction  of  their  irri- 
gation systems,  which,  together  with  the 
construction  of  much  needed  drainage  works, 
established  the  basis  for  a  sound  agricultural 
economy  in  the  valley. 

In  1925  he  was  appointed  General  Super- 
intendent of  Construction  for  the  Bureau, 
and  in  1930  was  made  Assistant  Chief  En- 
gineer. In  these  capacities,  as  one  of  the 
principal  executive  officers  of  the  Bureau, 
he  took  a  leading  part  in  directing  construc- 
tion and  operation  of  more  than  40  reclama- 
tion projects  in  the  Western  States,  includ- 
ing Boulder  Dam,  Grand  Coulee  Dam,  the 
Central  Valley  project  in  California,  and  the 
Ail-American  Canal,  and  in  building  up  the 
central  engineering  office  in  Denver  to  recog^ 
nition  as  the  foremost  organization  of  its 
kind  in  the  world. 

From  1935  to  1939  Mr.  Harper  served  as 
chairman  and  representative  of  the  United 
States  on  the  Rio  Grande  Compact  Commis- 
sion, which  consummated  a  history-making 
agreement  for  division  of  the  waters  of  the 
Rio  Grande  among  Colorado,  New  Mexico, 
and  Texas,  terminating  many  years  of  con- 
troversy and  litigation. 

Mr.  Harper  is  a  member  of  the  American 
Society  of  Civil  Engineers,  the  Colorado  So- 
ciety of  Engineers,  and  the  Phi  Kappa  Sigma 
fraternity. 

K.  B.  Keener 

THIRTY  years  after  receiving  his  Bachelor 
of  Science  Degree  from  Ohio  Wesleyan  Uni- 
versity, Kenneth  Bixby  Keener  was  awarded 
an  honorary  degree  of  Doctor  of  Science  on 
June  10,  1940,  at  the  annual  commencement 
of  Ohio  Wesleyan  University. 

Entering  the  service  of  the  Bureau  shortly 
after  his  graduation,  August  19,  1910,  Mr. 
Keener's  services  have  been  almost  continu- 
ous since  that  date.  Until  September  1926, 
his  headquarters  were  maintained  at  various 
points  on  the  Boise  project,  Idaho,  which 
was  then  in  an  active  state  of  construction. 
His   initial  assignment  was  as  chairman  on 
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canal  location  and  he  served  successively,  as 
rodman,  computer,  timekeeper,  costkeeper,  in- 
strumentman,  and  chief  of  party  until  July 
1,  1916,  when  he  was  appointed  a  junior  en- 
gineer, and  thereafter  was  given  positions 
of  increasing  responsibility.  He  was  field  en- 
gineer on  the  construction  of  Black  Canyon 
Dam,  one  of  the  principal  features  of  the 
Boise  project,  and  later  he  was  appointed 
resident  engineer  on  the  construction  of  the 
Black  Canyon  power  plant. 

Upon  his  transfer  to  the  Denver  office  in 
1926,  he  was  intermittently  assigned  to  design 
work  and  the  preparation  of  supply  and 
construction  contract  specifications.  In  Octo- 
ber 1930,  when  contract  designs  for  Boulder 
Dam  were  started,  he  was  made  principal 
assistant  to  B.  W.  Steele,  engineer  in  charge 
of  the  division  of  dams.  Upon  the  latter's 
resignation  in  May  of  1936,  Mr.  Keener  was 
appointed  to  fill  this  position,  and  he  has 
served  continuously  in  that  capacity  to  the 
present  date. 

Mr.  Keener's  membership  in  professional 
societies  includes  the  American  Society  of 
Civil  Engineers,  the  Chi  Bpsilon  honorary 
engineering  fraternity,  the  Teknik  Club,  and 
the  American  Concrete  Institute.  In  addition 
to  the  degrees  of  Bachelor  of  Science  and 
Doctor  of  Science  which  he  has  obtained 
from  Ohio  Wesleyan  University,  Mr.  Keener 
also  holds  a  Bachelor  of  Science  degree  in 
Civil  Engineering  from  the  University  of  Col- 
orado. 

In  recognition  of  his  outstanding  ability 
and  technical  knowledge  of  the  design  of  large 
storage  dams,  Mr.  Keener  was  made  chair- 
man of  the  American  National  Committee  of 
the  International  Commission  on  Large  Dams 
of  the  World  Power  Conference,  and  attended 
the  meetings  of  this  conference  at  Vienna, 
Austria,  during  the  late  summer  of  1938  as 
an  official  representative  of  the  United  States 
Government. 

F.  A.  Banks 

FRANK  ARTHUR  BANKS  was  awarded  an 
honorary  degree  of  Doctor  of  Engineering  on 
June  10  at  the  sixty-ninth  annual  commence- 
ment of  the  University  of  Maine,  his  alma 
mater. 

The  citation  which  accompanied  the  degree, 
conferred  by  President  Arthur  A.  Hauck, 
was: 

"Graduate  of  the  University  of  Maine  in 
the  class  of  1906;  eminent  engineer,  able  and 
admired  administrator;  early  finding  a  pro- 
fessional career  with  the  Bureau  of  Recla- 
mation of  the  United  States;  rising  steadily 
to  positions  of  great  responsibility;  now  the 
Supervising  Engineer  of  the  Grand  Coulee 
Dam  in  Washington,  the  largest  engineering 
and  construction  project  of  its  kind  ever  un- 
dertaken. 

"Your  distinguished  record  has  brought 
honor  to  your  alma  mater.  With  pride  and 
gratitude  we  confer  upon  you  the  degree  of 
Doctor  of  Engineering." 


Left:  President  Arthur  A.  Hanch,  Univer- 
sity of  Maine 

Right:  Frank  A.  Banks 


A  native  of  Saco,  Maine,  he  entered  the 
university  where  lie  was  elected  to  Phi  Kappa 
Phi,  general  scholastic  society,  and  was  editor 
of  the  junior  class  yearbook,  president  of  the 
athletic  association,  and  a  class  officer,  grad- 
uating in  1906. 

Since  his  graduation  he  has  been  connected 
with  the  Federal  Bureau  of  Reclamaticu. 
He  was  in  charge  of  construction  of  many 
large  reclamation  dams  of  the  West,  includ- 
ing the  Owyhee  and  American  Falls  Dams 
in  Oregon  and  Idaho.  In  1933  he  was  as- 
signed to  the  Grand  Coulee  Dam  in  central 
Washington,  which  will  be  three  times  larger 
than  any  other  man-made  structure,  one  of 
the  largest  construction  jobs  ever  handed  an 
engineer.  In  1937  he  was  appointed  to  the 
advisory  committee  for  the  administration  of 
the  associated  project  at  Bonneville. 

Mr.  Banks'  preparation  for  his  present  po- 
sition included  experience  on  a  number  of 
record  and  near-record  construction  projects. 
His  first  assignment  in  a  supervisory  capac- 
ity, in  1919  at  the  Jackson  Lake  enlargement 
in  Wyoming,  was  a  good  start  as  the  reservoir 
was  the  fourth  largest  in  the  United  States 
and  fifth  in  the  world.  In  1932,  on  the  Owyhee 
Dam  he  completed  what  was  then  the  world's 
highest  dam,  parts  of  the  foundation  of 
which  had  to  be  laid  in  an  excavation  250 
feet  below  low-water  level.  On  that  job  was 
worked  out  apparatus  to  cool  concrete,  an 
experiment  which  aided  materially  in  the 
planning  and  design  for  Boulder  and  Grand 
Coulee  Dams. 


Change  in  Hours 
Interior  Department 

Effective  Monday,  September  16,  the  In- 
terior Department,  with  the  exception  of 
the  Fish  and  Wildlife  Service,  will  resume 
the  9  o'clock  opening  schedule,  thus  making 
the  closing  hour  4.30  p.  m.,  by  order  of 
Secretary  Ickes. 

During  the  summer  months  the  Depart- 
ment hours  were  from  8  to  3.30. 


Origin  of  Names 

I  Continued  from  i>.  251  \ 

Aztec  Ruins   National    Monument,   Aztec,  N. 
Mex. 

San  Juan,  the  Picdra,  1j>s  PinOS,  Florida, 
and  Las  Animas  Rivers. — Although  Escalante 
is  credited  with  making  the  first  map  of  this 
area,  and  by  some  with  naming  the  rivers, 
a  perusal  of  the  diary  kept  on  this  Domin- 
guez-Escalante  Expedition  leads  us  to  believe 
that  the  rivers  in  this  area  had  been  named 
by  earlier  Spanish  explorers.  The  diary 
mentions  that  earlier  parties  had  been  sent 
to  the  La  Plata  Mountains  to  examine  re- 
portedly rich  mines,  and  also  that  Don  Juan 
Maria  De  Revera  had  journeyed  through  this 
country  in  1761. 

Yall tvito. — Diligent  search  lias  revealed  no 
information  concerning  the  date  or  the  person 
who  named  the  Vallecito.  In  Spanish  the 
name  means  "Little  Valley,"  but  other  than 
the  fact  that  it  is  descriptive  of  the  valley, 
no  information  as  to  its  origin  has  been 
found.    The  dam  was  named  for  the  valley. 

Durango. — This  town  was  founded  in  1SS0 
and  became  the  terminus  of  the  Denver  and 
Rio  Grande  narrow-gage  railroad  from  Ala- 
mosa, Colo.,  which  was  completed  in  August 
1881.  It  is  said  that  Durango  was  named  for 
Durango,  Mexico. 

Bayfield. — The  present  town  of  Bayfield 
was  started  with  the  building  of  a  store  in 
1886,  and  at  that  time  was  called  "Los  Pinos." 
In  July  1898,  William  A.  Bay  surveyed  and 
filed  on  a  town  site  at  this  place  and  named 
it  Bayfield.  Mr.  Bay  is  still  living  and  was 
a  recent  visitor  to  the  project. 

Jgnacio. — This  town  is  now  the  headquar- 
ters of  the  Southern  Ute  Indian  Reservation. 
Named  for  the  famous  Chief  Ignacio  of  the 
Southern  Ute  tribe,  it  did  not  become  a  town 
until  after  1899,  and  was  laid  out  as  such 
and  filed  for  recording  September  18,  1909. 

Allison.—  Named  for  Allison  Stocker,  who 
was  one  of  the  builders  of  the  Pine  River 
Canal. 

Tiffany— Named  for  J.  E.  Tiffany,  who 
settled  there  in  1902. 

Falfa. — So  named  because  of  the  vast  acre- 
age of  alfalfa  surrounding  it. 


The  Reclamation  Era,  September  1940         {  263  } 


Construction  of  Spring  City  Tunnel 


SANPETE  PROJECT,  UTAH 


By  M.  S.  ROSS,  Associate  Engineer 


COMPLETION  of  the  Spring  City  tunnel 
marks  the  finish  of  the  present  construction 
program  of  the  Sanpete  reclamation  project, 
Utah.  The  tunnel,  second  unit  of  the  project, 
is  similar  in  purpose  to  the  Ephraim  tunnel 
completed  in  1037.  Water  is  diverted  from 
Cottonwood  Creek,  a  tributary  of  the  Green 
River,  through  the  Ephraim  tunnel  for  irri- 
gation of  6,750  acres  in  the  Ephraim  division, 
while  the  Spring  City  tunnel  diverts  water  for 
the  Spring  City  division.  As  originally 
planned,  the  project  included  a  third  unit,  the 
Gooseberry  Reservoir  and  tunnel,  which  were 
excluded  from  the  present  program  owing  to 
the  high  unit  cost  of  water  to  be  delivered. 

The  tunnel  is  located  in  central  Utah  on  the 
divide  between  the  Colorado  River  Basin  and 
the  Great  Basin  in  the  Wasatch  Mountain 
range  about  12  miles  from  Spring  City.  This 
town  is  the  nearest  railroad  point  and  access 
to  the  tunnel  is  made  over  a  steep,  unimproved 
mountain  road  which  made  transportation  of 
materials  and  supplies  a  major  problem. 

Supplementary  water  is  made  available  by 
the  tunnel  for  seme  6,000  acres  of  rich  irri- 
gated lands  located  in  the  Sanpete  Valley  at 
an  elevation  of  5,000  feet  where  the  growing 
season  is  relatively  short  and  feeds  for  live- 
stock are  the  main  crops. 

Owing  to  steep  grades  in  the  mountain 
streams  no  storage  reservoir  sites  are  practi- 
cal for  development.  Therefore,  irrigation  of 
crops  is  mostly  done  when  the  streams  are 
swollen  from  melting  snow  which  is  retained 
in  the  high  mountains  until  early  summer. 
Two  short  feeder  canals  collect  water  from 
streams  fed  by  springs  and  deep  snow  banks 
on  the  eastern  or  Colorado  River  slope  of  the 
mountain  range.  This  water  is  diverted 
through  the  tunnel  at  an  elevation  of  9,800 
feet  above  sea  level  to  the  western  slope  of 
the  mountains  where  it  flows  down  a  natural 
creek  channel  to  farms  of  the  Horseshoe  Irri- 
gation Co.  in  the  Spring  City  division  in  the 
valley  below.  Prevailing  westerly  winds 
transport  snow  from  the  western  slopes  near 
the  summit  to  build  up  deep  drifts  on  the  east 
side  of  the  mountain  top.  The  development 
of  trans-mountain  diversions  in  this  section  of 
the  country  was  partly  due  to  this  condition, 
which  as  a  natural  reservoir  is  augmented  by 
the  fact  that  the  run-off  on  the  eastern  slopes 
occurs  about  2  weeks  later  than  on  the  west 
side.  Although  the  drainage  area  which 
furnishes  the  supplemental  water  is  rela- 
tively small,  compared  with  the  prime  area 
on  the  western  slopes,  the  supplementary  sup- 


ply is  very  good,  being  a  large  portion  of  the 
water  now  used. 

Construction  Features 

The  Spring  City  tunnel  is  a  concrete-lined 
horseshoe  section  5,000  feet  long  and  5]/>  feet 
in  diameter.  The  inlet  portal  is  provided 
with  a  20-foot  concrete  transition,  and  at  the 
outlet  portal  a  50-foot  reinforced  concrete 
chute  provides  a  conveyance  for  the  water 
from  the  tunnel  to  a  natural  stream  bed. 

The  feeder  canals  are  about  2  miles  long, 
S  feet  wide,  and  have  a  combined  capacity  of 
100  second-feet.  The  canal  diversion  struc- 
tures, a  wasteway  and  roadway  bridge  are  all 
<  onstructed  of  log  cribbing.  CCC  forces  were 
employed  to  construct  the  canals. 

Principal  quantities  involved  in  the  tunnel 
and  canal  construction  are: 

Excavation  in  open  cut cubic  yards 1,  300 

Excavation  in  tunnel do G,  500 

Permanent  timbering  with  steel  sup- 
ports  linear  feet—  687 

6-inch  diameter  tunnel  drain do 2, 130 

Concrete  in  tunnel  lining 

cubic  yards 1,  820 

Concrete  in  portal  structures-_do 30 

Excavation   in  canals do 25,000 

Log     cribbing     in     canal     structures 

M.  ft.  b.  m__  40 

Competitive  bids  for  construction  of  the 
tunnel  were  opened  on  September  21,  1937, 
and  a  contract  was  subsequently  awarded  to 
Dan  Teters  and  Co.,  Inc.,  of  Riverside,  Calif., 
the  low  bidder  on  a  bid  of  $128,235.  Con- 
struction of  the  canals,  placing  of  part  of  the 
tunnel  lining,  and  hauling  of  cement  and  con- 
crete aggregates,  which  were  furnished  by 
the  Government,  were  performed  by  Govern- 
ment and  CCC  forces. 

Transportation  Problems 

Upon  award  of  the  contract  in  October 
1937,  the  contractor  started  construction  of  a 
short  road  necessary  to  connect  the  Forest 
Service  road  with  the  outlet  portal,  site  of 
the  construction  camp.  Building  of  the  camp 
and  work  preliminary  to  "getting  under- 
ground" were  executed  during  the  first  few- 
weeks  oi  winter. 

Most  equipment  and  large  supplies  of 
fuel  oil,  blasting  powder,  and  other  material 
were  hauled  to  the  site  of  the  work  before 
the  roads  were  made  impassable  to  trucks 
by  the  winter  snows. 


Because  of  the  high  elevation  of  the  t 
nel,  the  winters  there  are  long  and  sev 
and  the  average  maximum  depth  of  snov 
6  to  8  feet.  As  the  work  was  contin 
through  the  winter,  frequent  trips  to  town 
horse-drawn  bobsleigh  were  necessary 
obtain  repair  parts  and  miscellaneous  s 
plies.  The  sleigh  road  was  kept  pass; 
by  daily  travel  which  kept  the  snow  pac 
hard. 

Before  spring  came,  in  June,  it  ' 
necessary  to  replenish,  by  sleigh  transpoi 
tion,  exhausted  supplies  of  fuel  oil,  coal,  g; 
line,  and  blasting  powder. 

During  the  following  summer  about  5. 
tons  of  sand  and  gravel  aggregates  and  4, 
barrels  of  cement  were  hauled  up  the  st< 
winding  road  to  the  tunnel  by  CCC-opera 
trucks.  The  sand  and  gravel  were  ship 
by  rail  to  Spring  City  from  a  pit  100  m 
north  of  the  work. 

Tunnel  Excavation 

The  heading  was  started  at  the  outlet  poi 
on  November  11,  1937,  and  owing  to  un 
pected  slow  progress,  drilling  was  not  star 
at  the  inlet  portal  until  June  17,  1938.  r 
tunnel  was  holed  through  on  September 
1938. 

Material  encountered  was  mostly  a  lir 
shale  laid  in  nearly  horizontal,  relatively  t 
strata.  Some  thin  beds  of  competent  lit 
stone  were  interlaid  with  the  shale  but  w 
of  insufficient  quantity  to  offer  structu 
support. 

Little  water  was  developed,  but  ah 
reaches  of  the  tunnel  where  it  did  ent 
sloughing  of  the  shale  occurred.  For  a  ( 
tance  of  686  feet,  where  sloughing  was 
greatest,  2-inch  timber  lagging,  supported 
structural  steel  ribs,  was  installed.  Slou 
ing  occurred  to  some  extent  several  we 
after  the  ground  was  excavated  in  about 
percent  of  the  tunnel  distance.  Total  ov 
breakage,  including  sloughing,  amounted 
17.4  percent. 

Considerable  difficulty  was  experienced 
times  by  artificial  detonation  of  the  pow< 
charge.  Open  cross  seams  in  the  rock  caui 
all  holes  to  fire  simultaneously,  resulting 
the  powder  blowing  out  of  the  holes  and  i 
breaking  any  rock. 

Equipment  used  in  the  heading  consisi 
of  two  Ingersol-Rand  DA-55  auto-feed  dri 
ers,  mounted  on  arms  attached  to  a  verti 
bar.    Detachable  bits  were  used  in  the  dri 
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for  some  time  but  these  were  replaced  with  lo- 
cation sharpened  steel  on  account  of  frequent 
breakage  of  the  bits.  A  Gardner-Denver 
mucking  machine  was  used  to  load  %-eubic 
yard  mine  cars.  Switching  was  done  by  hand 
over  a  California  type  "jump  switch."  The 
cars  were  drawn  over  an  18-inch  gage  track 
by  means  of  a  Mancha  electric  locomotive. 

On  account  of  the  incompetency  of  the  rock, 
the  track  was  continually  settling  on  long  sec- 
tions of  the  line  where  the  invert  became  a 
"mud  hole."  This  condition  was  a  cause  for 
considerable  track  maintenance  and  minor 
delays  caused  by  derailment  of  the  muck  train. 

Ventilation  was  obtained  by  means  of  a 
Root-Connersville  blower  coupled  to  a  15-inch 
diameter  rubberized  canvas  ventilating  line. 
Because  of  the  crowded  working  conditions 
in  the  small  bore,  the  ventilating  line  was  fre- 
quently ripped  open  by  passing  cars,  and  be- 
fore the  job  was  finished  1,500  linear  feet  of 
the  rubberized  canvas  line  was  replaced  with 
12-inch  diameter  galvanized  metal  pipe. 

Compressed  air  for  drilling  was  supplied 
through  a  4-inch  diameter  pipe  line  by  a  460- 
cubic  feet  per  minute  Sullivan  Compressor. 
It  was  driven  by  a  Caterpillar  D  13000  Diesel 
motor. 

Other  outside  equipment  consisted  of  a  pneu- 
matic drill  sharpener,  an  Ingersol-Rand  bit 
grinder,  two  5-kilowatt  gasoline  motor-driven 
generators  used  for  charging  the  batteries  and 
supplying  power  for  tunnel  and  camp  lights, 
three  storage  tanks,  and  miscellaneous  small 
equipment. 

Operations  from  the  inlet  portal  were  pros- 
ecuted on  a  smaller  scale.  A  315-cubic  feet 
per  minute  Sullivan  compressor  was  used  to 
drive  one  drifter;  mucking  was  done  by  hand 
and  muck  cars  were  trammed  with  a  horse. 
Eighteen  percent  of  the  length  of  the  tunnel, 
or  882  feet,  was  driven  from  the  inlet  portal. 

Tunnel   Drain 

In  order  to  simplify  concreting  operations, 
6-inch  drain  tile,  embedded  in  gravel,  was 
laid  for  a  distance  of  2,100  feet  from  the 
outlet  portal.  The  drain  gathered  most  of 
the  water  developed,  which  was  mainly  con- 
centrated near  the  upper  end  of  the  tile. 
In  another  wet  section  of  the  tunnel,  an  ad- 
ditional 50  feet  of  drain  was  installed.  The 
water  collected  was  pumped  out  of  the  invert 
while  concrete  was  placed. 

Concrete  Lining 

The  unlined  diameter  of  the  tunnel  was 
61/4  feet,  making  the  nominal  thickness  of 
concrete  equal  to  6  inches.  However,  over- 
breakage  caused  the  lining  to  be  as  thick  as 
3  feet  in  a  few  places. 

Aggregates  were  stock  piled  on  the  hillside 
above  the  batching  plant  by  the  use  of  log 
cribbing  on  the  downhill  side  to  retain  the 
piles.  Rectangular  metal  chutes  were  em- 
ployed to  convey  the  aggregates  to  the  batch- 
ing plant.    Oil  flames  were  confined  along  the 
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bottom  of  the  chutes  to  heat  the  sand  and 
gravel. 

Weighing  of  aggregates  was  done  on  a 
manually  operated  Johnson  beam  scale  weigh 
batcher.  One-sack  batches  were  loaded  into 
mine  cars  and  the  cement  added  at  this  point. 

Mixing  was  done  at  the  point  of  placement. 
The  mixer,  an  old  model  7S  Boss,  was  re- 
modeled and  powered  with  an  air  motor  to 
permit  its  use  inside  the  tunnel.  It  was 
charged  from  mine  cars  and  emptied  into  a 
location-made  pneumatic  gun  coupled  to  it. 
The  whole  assembly  was  mounted  on  flanged 
wheels  which  ran  on  the  18-inch  gage  track 
in  the  tunnel. 

The  sides  and  arch,  constructed  before  the 
invert,  were  placed  continuously  except  for 
mechanical  failures  and  delays  when  time 
was  taken  to  remove  "tight"  points  from  the 
tunnel  walls. 


The  forms  were  constructed  of  metal-lined 
wood  panels.  The  lower  panels  were  set  on 
6-  by  6-inch  longitudinal  sills  set  to  line  and 
grade  and  securely  blocked  and  braced.  As 
concrete  placement  progressed  the  panels 
were  inserted  to  form  the  sides  and  arch. 
All  of  the  arch  and  sides,  and  about  1,400  lin- 
ear feet  of  invert,  were  spaced  when  shortage 
of  aggregate  necessitated  suspension  of  con- 
crete operations. 

Concrete  placement  started  on  September  9, 
1038,  and  was  discontinued  on  February  10, 
1939.  Average  daily  progress  was  70  linear 
feet,  or  19.7  cubic  yards,  when  placing  the 
sides  and  arch  and  2S0  linear  feet,  or  22.4 
cubic  yards,  for  the  invert  in  a  24-hour  day. 

An  order  for  change  was  negotiated  with 
the  contractor  when  it  was  deemed  imprac- 
tical to  haul  concrete  aggregates  during  the 
winter  and  the  contract  was  terminated. 


Reclamation  field  office  and  residence,  Spring  City  Tunnel 


*% 


Excavation  of  Cedar  Creek  Feeder  Canal,  tributary  to  Spring  City  Tunnel 


Government  Force  Work 

During  July  and  August  of  1939  the  re- 
mainder of  the  invert  was  placed  by  Govern- 
ment forces. 

A  reinforced  concrete  chute  4%  feet  wide, 
6  to  4  feet  deep,  and  50  feet  long,  was  con- 
structed before  work  was  resumed  in  the 
tunnel.  Placement  of  the  invert  was  delayed 
in  order  to  allow  the  flow  of  water,  developed 
in  the  tunnel,  to  reduce. 

Unwatering  in  the  tunnel  consisted  of  flush- 
ing the  drain  tile,  installed  by  the  con- 
tractor, which  had  become  clogged  with  silt, 
and  the  preparation  of  collecting  sumps  in 
the  tunnel  invert.     Water  was  pumped  from 


the  sumps  through  a  1%-inch  pipe  line  sus- 
pended from  the  side  of  the  tunnel. 

Batching  and  mixing  were  done  outside 
and  the  concrete  transported  into  the  tunnel 
in  mine  cars.  Screeding  and  finishing  were 
done  by  hand  methods.  The  remaining  3,500 
feet  of  invert  was  placed  in  10  days,  making 
an  average  progress  of  350  linear  feet,  or 
about  28  cubic  yards  per  8-hour  shift. 

Under  terms  of  the  order  for  change  which 
terminated  the  contract,  the  contractor's 
camp  became  the  property  of  the  Government. 
It  was  subsequently  removed  by  Government 
forces  and  the  camp  site  cleaned  up  by  CCC 
enrollees. 


ORRIN  C.  SMITH 

1883-1940 

ORRIN  C.  SMITH,  engineer  for  the  Bureau 
of  Reclamation  at  Denver,  Colo.,  died  July  5, 
1940,  after  a  short  illness.  He  was  born 
in  Clinton,  Wis.,  November  8,  1883,  and  lived 
successively  in  Washington,  Oregon,  Ne- 
braska, and  Montana  before  being  transferred 
to  the  Denver  office  in  1930.  His  service 
for  the  Bureau  included  work  on  several  of 
the  large  reclamation  projects. 

Surviving  Mr.  Smith  are  his  wife,  Mrs. 
Mattie  Smith;  a  daughter,  Miss  Orabell 
Smith,  of  Denver ;  and  two  brothers,  C.  A. 
Smith,  of  Placerville,  California,  and  R.  J. 
Smith,  of  Chicago. 


Sugar  Beets  on  Yakima  Project, 
Washington 

THE  Utah-Idaho  Sugar  Co.  has  recently  an- 
nounced that  there  arc  10,000  acres  of  valley 
lands  on  the  Yakima  project  under  contract 
for  growing  of  sugar  beets  in  1940. 

The  Toppenish  factory  of  the  sugar  com- 
panj  received  a  plaque  of  merit  for  outstand- 
ing efficiency  in  1939  at  a  dinner  of  company 
officials,  employees  ami  their  wives,  held  in 
Yakima  early  in  April.  The  Yakima  Valley 
plant  established  the  record,  in  addition  to 
efficiency,  of  processing  220,000  tons  of  beets, 
the  largest  number  ever  handled  in  any  one 
factory  of  the  Utah-Idaho  Sugar  Co.  in  its 
50  years  of  existence. 


Grand  Coulee  Contracts 
A  ivarded 

CONTRACTS  were  awarded  on  July  19  an 
20  covering  respectively  two  phases  of  wor 
on  the  Columbia  Basin  project,  Washingtoi 
namely,  earthwork,  structures,  and  track  fo 
two  branch  lines  of  the  Great  Northern  Rai 
road,  and  construction  of  the  steel  supei 
structure  for  the  railroad  bridge  over  th 
Columbia  River  at  Kettle  Falls,  Wash.,  on  th 
relocated  line  of  the  railroad. 

The  first  of  these  contracts  was  awardei 
to  J.  A.  Terteling  &  Sons  of  Boise,  Idaho,  o: 
its  low  bid  of  $1,044,336.83,  and  the  secon 
to  the  American  Bridge  Co.  of  PittsburgI 
Pa.,  which  submitted  the  low  bid  of  $499,31$ 

The  first  contract  includes  the  relocation  o 
the  Nelson  and  Republic  branch  lines,  betwee 
Kettle  Falls  and  Williams  and  Kettle  Fall 
and  Boyds.  It  involves  the  laying  of  mor 
than  39  miles  of  track  and  the  constructio 
of  necessary  auxiliary  structures,  such  a 
trestles,  underpasses,  culverts,  and  othe 
minor  structures.  Included  also  are  eartt 
work  and  structures  for  relocated  highway 
adjacent  to  the  railroad  relocation.  Rapidl 
rising  waters  in  the  new  reservoir  make  i 
important  that  the  work  be  completed  o 
time.  The  contractor  is  required  to  begi 
work  within  15  days  after  date  of  receipt  c 
notice  to  proceed  and  complete  certain  fe* 
tures  of  the  work  within  specified  times  an 
all  work  within  275  days. 

Spring  floods  this  year  swelled  the  reservoi 
to  2,590,000  acre-feet,  or  more  than  80,00 
million  gallons,  and  lengthened  it  to  mor 
than  100  miles.  When  full  the  reservoir  wi 
hold  9,517,000  acre-feet,  which  will  make 
the  third  largest  reservoir  in  the  Unite 
States.  Stretching  upstream  151  miles  to  tl 
Canadian  border,  it  will  be  36  miles  longe 
than  Boulder  Dam's  Lake  Mead,  the  larges 
man-made  body  of  water  in  the  world. 

The  second  contract  covers  the  furnishin 
and  erecting  of  steel  trusses,  bracing,  swa 
frames,  portals,  a  floor  system,  and  other  mi: 
cellaneous  metalwork,  and  in  addition,  tt 
construction  of  the  timber  railroad  deck,  tt 
laying  of  ties  and  rails  for  the  track,  an 
the  installation  of  all  lighting  units.  TI 
ties,  rails,  and  electrical  equipment  will  I 
furnished  by  the  Bureau  of  Reclamatioi 
which  is  in  charge  of  the  entire  Columbi 
Basin  project. 

Almost  a  quarter  of  a  mile  long,  this  bi 
steel  bridge  will  span  the  Columbia  Riv< 
at  Kettle  Falls  at  an  elevation  of  l,342.e 
feet,  or  45  feet  above  the  water  surface  whe 
the  reservoir  at  Grand  Coulee  is  filled.  3 
will  carry  a  single  track. 

It  is  important  that  the  bridge  be  con 
pleted  in  time  to  permit  the  rerouting  ( 
the  railroad  traffic  over  the  bridge  before  tt 
existing  railroad  is  submerged  by  the  watei 
of  the  reservoir.  The  contractor  is  require 
to  begin  work  within  30  days  after  receij 
of  notice  to  proceed,  and  to  complete  all  tt 
work  within  260  days. 
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The  Colorado -Big  Thompson  Project 


CULMINATING  50  years  of  effort  on  the  part 
of  the  people  of  Colorado  to  secure  additional 
irrigation  water  for  northeastern  Colorado, 
the  Colorado-Big  Thompson  project  entered 
the  construction  stage  in  December  1938. 

The  principal  purpose  of  this  project  is  to 
furnish  annually  an  estimated  320,000  acre- 
feet  of  western  slope  water  for  615,000  acres 
of  Colorado  farm  land  on  the  eastern  slope. 
This  water  will  be  delivered  to  existing  east- 
ern slope  irrigation  systems  to  complete  the 
moisture  requirements  of  the  growing  season. 
For  contact  with  the  Bureau  of  Reclamation, 
builders  of  the  project,  and  for  administra- 
tion and  management  of  the  present  irrigation 
systems  the  citizens  in  the  areas  to  receive 
supplemental  water  created  the  Northern 
Colorado  Water  Conservancy  District. 

The  general  plan  of  the  complete  develop- 
ment from  the  standpoint  of  future  operation, 
will  extend  from  the  vicinity  of  Kremmling, 
Colo.,  on  the  western  slope  of  the  Continental 
Divide  to  Julesburg,  Colo.,  and  the  State  line 
on  the  eastern  slope.  Both  the  construction 
features  of  the  Colorado-Big  Thompson  proj- 
ect and  the  irrigation  systems  of  the  North- 
ern Colorado  Water  Conservancy  District  will 


By  M.  S.  BITNER,  Associate  Engineer 


be  included  in  the  complete  development.  The 
principal  towns  in  the  district  are  Fort  Col- 
lins, Loveland,  Longmont,  Greeley,  Fort  Mor- 
gan, Julesburg,  Brush,  and  Sterling.  Counties 
which  will  receive  water  from  the  diversion 
include  Larimer,  Boulder,  Weld,  Morgan, 
Logan,  Washington,  and  Sedgwick. 

Since  the  design  of  the  project  provides  suf- 
ficient storage  capacity  and  outlet  points  to 
supply  water  at  the  various  locations  at  the 
time  it  is  required,  only  minor  adjustments 
in  (lie  present  extensive  irrigation  systems  of 
the  district  will  be  necessary  in  the  new  de- 
velopment. 

As  a  secondary  purpose,  the  project  will  be 
callable  of  supplying  annually  300,000,000  kilo- 
watt-hours of  firm  hydroelectric  power  and 
332,000,000  kilowatt-hours  of  secondary  power. 
This  power  will  be  available  to  markets  in  the 
vicinity  after  the  deduction  of  sufficient  energy 
to  operate  the  project. 

The  value  of  this  transmountain  diversion 
as  a  40-year  self-liquidating  development  of 
merit  is  demonstrated  by  the  fact  that  the 
cost  of  supplying  this  water  to  the  water  dis- 
trict on  the  eastern  slope  is  estimated  to  be  $2 
per  acre-foot.    Through  efficient  management 


and  the  taxing  of  assessable  property  to  in- 
clude indirect  benefits  in  the  water  district 
the  cost  to  the  farmer  for  diverted  water  on 
the  eastern  slope  should  approximate  .$1.50 
per  acre-foot  annually.  This  cost  to  the  farm- 
or  is  one-third  to  one-sixth  the  yearly 
averages  paid  in  the  water  district  at  the 
present  time.  The  economic  worth  of  the 
project  can  be  judged  by  an  estimated  increase 
of  crop  values  of  five  or  more  times  the  annual 
cost  of  the  western  slope  water.  With  the 
western  slope  replacement  storage  provided  by 
the  project,  all  water  diverted  will  be  in  ex- 
cess of  present  and  future  requirements  for 
lands  on  Colorado's  western  slope. 

Major  Engineering  Units 

Five  reservoirs,  six  power  plants,  two  pump- 
ing plants,  and  a  13-mile  tunnel  comprise  the 
major  units  in  the  project. 

Green  Mountain  reservoir  near  Kremmling, 
Colo.,  was  the  first  major  unit  of  the  project 
to  reach  the  construction  stage.  Although 
none  of  the  water  from  this  reservoir  will 
reach  the  eastern  slope,  it  was  designed  and 
included  in  the  project  to  satisfy  all  present 
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and  future  requirements  for  water  on  the 
western  slope  and  at  the  same  time  compen- 
sate the  western  slope  for  water  diverted  to 
the  eastern  slope  in  dry  years. 

Green  Mountain  Dam  will  be  an  earthtill 
structure  270  feet  in  height  and  designed  to 
impound  152,000  acre-feet  of  Blue  River  water. 
Power  plant  No.  5  will  be  located  immediately 
below  the  dam  with  an  installed  capacity  of 
24,000  kilowatts. 

The  next  project  reservoir  to  the  east  on 
the  general  plan  (see  accompanying  diagram) 
is  Granby  Reservoir.  This  reservoir,  the 
largest  in  the  project,  will  store  a  maximum 
of  483.C00  acre-feet  of  water  for  diversion 
to  the  eastern  slope.  Through  three  290- 
second-feet  pumps  in  Granby  pumping  plant 
the  water  from  this  reservoir  will  be  lifted 
an  average  of  130  feet  by  the  use  of  off-peak 
power  furnished  principally  by  powerhouse 
No.  1  at  Estes  Park,  Colo.,  and  powerhouse 
No.  5  at  Green  Mountain  Dam.  From  Granby 
pumping  plant  the  diverted  water  will  flow 
by  gravity  through  4.8  miles  of  canal  into 
Shadow  Mountain  Lake. 

The  main  dam  at  Granby  Reservoir  will 
be  228  feet  in  height.  Three  small  dikes  and 
two  main  supply  canals,  together  with  Granby 
pumping  plant,  will  complete  the  required 
operation  features  for  Granby  Reservoir. 

Following  the  project  profile,  the  next  unit 
in  the  diversion  is  Shadow  Mountain  Lake. 
This  lake,  with  a  water  surface  elevation 
the  same  as  Grand  Lake  and  an  area  more 
than  twice  that  of  Grand  Lake,  will  be  formed 
by  the  North  Fork  diversion  dam  located 
below   the   confluence   of   the   North    Fork   of 


the  Colorado  River  and  the  Grand  Lake  out- 
let. With  both  lakes  serving  as  a  compen- 
sating pool  for  diversion  through  the  Conti- 
nental Divide  Tunnel  at  the  east  end  of 
Grand  Lake,  the  water  surface  elevation 
of  the  two  lakes  will  not  vary  sufficiently  in 
supplying  diversion  water  to  require  other 
than  off-peak  power  for  pumping  from  Granby 
Reservoir  during  the  daily  operation.  It  is 
of  interest  to  note  that,  owing  to  fluctuation 
in  run-off,  the  water  surface  of  Grand  Lake 
will  not  vary  as  much  during  the  operation 
of  the  project  as  it  does  at  the  present  time. 
The  present  mean  elevation  of  Grand  Lake 
lias  been  selected  as  the  mean  elevation  for 
project  operation.  A  maximum  height  for 
the  North  Fork  diversion  dam  of  38  feet  will 
be  required. 

Again  following  the  profile,  water  pumped 
to  Shadow  Mountain  Lake  and  a  small  amount 
diverted  directly  by  the  North  Fork  diver- 
sion dam  will  flow  by  gravity  to  the  east 
end  of  Grand  Lake  and  the  west  portal  intake 
to  the  Continental  Divide  Tunnel.  The  tun- 
nel intake  will  be  designed  to  maintain  the 
mean  elevation  of  Grand  Lake  and  will  also 
be  designed  to  take  water  from  below  the 
surface  to  alleviate  ice  trouble  during  winter 
operation  if  studies  of  past  and  present  ice 
conditions  warrant  the  additional  expense. 
With  reference  to  winter  operation,  it  is  of 
interest  to  note  that  the  vast  year  around 
storage  of  water  at  approximately  39°  F.  in 
Grand  Lake  can  be  made  available  for  opera- 
tion of  the  canal  systems  below  during  a 
severely  cold  period  on  the  eastern  slope. 

The  next   major  unit   as   indicated   on  the 


General  view  of  Government  camp 


project  profile  is  the  Continental  Divide  Tu 
nel.  Located  with  portals  outside  the  Rocl 
Mountain  National  Park,  the  tunnel  will 
constructed  on  a  constant  slope  for  gravi 
flow  over  its  full  length  of  13.1  miles.  Wi 
a  cross-sectional  diameter  of  9.75  feet  insi 
of  concrete  lining  the  tunnel  is  small,  cc 
current  with  a  saving  in  construction  co: 
Of  sufficient  capacity  to  satisfy  the  annu 
diversion  requirements  and  augmented 
sufficient  storage  facilities  on  the  eastern  sloj 
the  small  size  tunnel  can  provide  a  maximi: 
amount  of  firm  hydroelectric  power  throu; 
continuous  operation.  During  spring  run-< 
periods  it  may  be  advisable  to  stop  diversi 
through  the  tunnel  in  order  to  derive  t 
maximum  power  and  storage  benefits  frc 
surplus  waters  now  available  on  the  easte 
slope. 

By  stopping  tunnel  operations  temporari 
the  full  benefit  of  spring  run-off  on  the  ea: 
ern  slope  can  be  derived  without  enlargi 
supply  canals  beyond  the  yearly  econon 
limit. 

During  a  period  when  the  tunnel  is  n 
operating  the  storage  facilities  of  Gran 
Dam  will  impound  western  slope  run-off  f 
future  diversion. 

Following  the  profile,  water  leaving  t 
east  portal  of  the  Continental  Divide  Turn 
will  flow  into  a  small  compensating  pc 
formed  by  a  rock-fill  dam.  This  dam  will 
constructed  from  tunnel  muck  and  design 
with  a  concrete  core-wall. 

Powerhouses  in  operation 

From  the  east  portal  pool  the  divert 
water  will  enter  a  closed  conduit  and  can 
system  5.4  miles  in  length,  including  the  1 
mile  Giant  Track  Tunnel  and  0.6  mile  Mar; 
Lake  siphon,  and  leading  to  powerhouse  No, 
en  the  Big  Thompson  River  below  Est 
Park  Village.  Powerhouse  No.  1  will  requi 
4,900  feet  of  penstock,  operate  under  an  eff< 
live  head  of  704  feet,  and  have  an  install 
capacity  of  30,000  kilowatts. 

From  powerhouse  No.  1  water  will  di 
charge  into  the  Big  Thompson  River  or, 
there  should  be  a  market  for  the  full  pow 
development  of  diverted  water  at  the  tir 
it  is  available,  this  water  will  be  diverte 
together  with  any  surplus  water  in  the  B 
Thompson  River,  into  10.G  miles  of  gravi 
power  canal  and  tunnel  leading  to  powc 
house  No.  2.  Powerhouse  No.  2,  located  < 
the  North  Fork  of  the  Big  Thompson  Riv 
near  Drake,  Colo.,  is  the  largest  proposed  < 
the  project.  This  powerhouse  will  requi 
4,150  feet  of  penstock,  operate  under  a  he: 
of  1,195  feet,  and  have  an  installed  capaci 
of  50,000  kilowatts. 

From  powerhouse  No.  2  water  will  be  c 
verted  into  2.9  miles  of  canal  and  G50  feet 
penstock  to  powerhouse  No.  3,  located  on  tJ 
bank  of  the  Big  Thompson  River  a  sho 
distance  above  the  present  Loveland,  Coli 
municipal  hydroelectric  plant. 

Below    powerhouse    No.    3    water   will   1 
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liverted  and  divided  to  supply  canals  for  both 
.^arter  Lake  reservoir,  the  largest  of  the 
eastern  slope  storage  reservoirs,  and  power- 
plants  No.  4  and  4A. 

Power  plant  No.  4  will  be  located  on  the 
Big  Thompson  River  about  2  miles  east  of 
Lledar  Cove  at  the  lower  end  of  the  Big 
Thompson  Canyon.  Power  plant  No.  4  will 
operate  under  a  head  of  550  feet  with  an  in- 
stalled capacity  of  16,000  kilowatts  and  dis- 
charge directly  into  the  Big  Thompson  River. 

Power  plant  No.  4A  will  be  located  a  short 
distance  upstream  from  plant  No.  4  and  175 
feet  above  the  river.  Water  from  plant  No. 
4A  will  be  carried  by  siphon  and  9.9  miles 
of  canal  to  Horsetooth  Reservoir,  which  is 
the  second  storage  reservoir  in  size  on  the 
eastern  slope. 

Storages 

The  third  eastern  slope  storage  reservoir, 
the  smallest  and  the  lowest  in  elevation  is 
Arkins  Reservoir.  With  a  storage  capacity 
of  about  50,000  acre-feet,  Arkins  Reservoir  will 
receive  its  supply  by  diversion  into  canal  from 
the  Big  Thompson  River  below  power  plant 
No.  4.  The  dam  at  Arkins  Reservoir  will  be 
an  earth  structure  143  feet  in  height  across 
Buekhorn  Creek  west  of  Loveland.  Water 
from  the  Arkins  Reservoir  will  discharge  into 
the  Big  Thompson  River  and  ditches  in  the 
vicinity. 

Carter  Lake  Reservoir,  as  previously 
pointed  out,  is  the  largest  of  the  three  eastern 
I  slope  reservoirs  with  a  storage  capacity  of 
j  110,000  acre-feet.  This  reservoir  will  be 
formed  over  the  existing  Carter  Lake  by  one 
main  earthfill  dam  240  feet  in  height  and  two 
small  earthfill  structures  70  and  50  feet  in 
height. 

From  Carter  Lake  Reservoir,  15.29  miles 
of  supply  canals  to  the  St.  Vrain  and  Big 
Thompson  Rivers  will  be  constructed  for  ac- 
cess to  these  two  drainage  areas  and  for  sup- 
plying water  to  irrigation  systems  of  the 
Northern  Colorado  Water  Conservancy  Dis- 
trict intercepted  along  the  routes  of  the  canal 
system. 

Horsetooth  Reservoir,  mentioned  before  as 
the  second  in  size  of  the  project's  eastern  slope 
reservoirs  will  be  formed  by  four  large  earth- 
fill  structures  and  will  exceed  6  miles  in  length. 
Horsetooth  Dam,  at  the  north  end  of  this 
reservoir,  will  have  an  effective  height  of  128 
feet.  Soldier  Canyon  Dam,  the  northernmost 
of  the  three  structures  on  the  east  side  of  the 
reservoir,  will  be  193  feet  high.  Dixon  Can- 
yon, the  middle  dam  on  the  east,  will  be  a 
structure  195  feet  in  height.  The  fourth  dam 
on  Horsetooth  Reservoir,  located  at  the  south- 
east end,  will  be  Spring  Canyon  Dam,  a  struc- 
ture 180  feet  high. 

The  main  supply  of  water  to  the  water  dis- 
trict from  Horsetooth  Reservoir  will  be  dis- 
charged into  the  Cache  La  Poudre  River  area 
northwest  of  Fort  Collins,  Colo.  A  small 
amount  of  this  water,  approximately  150  sec- 
ond-feet, will  pass  through  the  North  Poudre 
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Transmission  line,  Loveland  to  east  portal  of  Continental  Divide  Tunnel 


pumping  plant  to  supply  higher  ditches  in  the 
vicinity. 

When  construction  of  the  supply  canals  in 
the  vicinity  of  the  project's  eastern  slope  stor- 
age reservoirs  begins,  the  size  of  the  reservoir 
discharge  canals  will  be  noticeably  large  when 
compared  with  the  canals  supplying  the  reser- 


voirs. This  noticeable  difference  in  design  is 
explained  by  the  fact  that,  as  supplemental 
irrigation  water,  a  year's  storage  in  the  east- 
ern slope  reservoirs  will  be  delivered  to  the 
Northern  Colorado  Water  Conservancy  Dis- 
trict in  a  period  varying  from  60  to  75  days 
during  the  latter  part  of  the  growing  season. 
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Preconstruction  Investigations — Tucumcari 

Project,  New  Mexico 


By  H.  W.  MUTCH,  Resident  Engineer 


THE  Tucumcari  project,  comprising  some 
81,000  acres  of  land,  of  which  47,300  acres  are 
irrigable,  is  located  in  Quay  County,  in  the 
east  central  part  of  the  State  of  New  Mexico. 
The  project  area  was  originally  homesteaded 
for  dry-land  farming  purposes,  but  a  succes- 
sion of  years  deficient  in  rainfall  caused  the 
lands  to  revert  to  grazing  uses.  The  project 
contemplates  rehabilitating  the  area  by  con- 
structing a  65-mile  main  canal  leading  from 
Conchas  Reservoir,  on  the  South  Canadian 
River,  to  lands  near  the  town  of  Tucumcari. 
Although  the  reservoir  was  constructed  pri- 
marily for  flood  control  purposes,  300,000 
acre  feet  of  water  have  boon  made  available 
for  irrigation  use  without  charge  to  the  wa- 
ter users.  It  is  expected  that  the  principal 
products  will  consist  of  grain,  alfalfa,  and 
other  forage  crops  which  will  be  utilized  by 
the  livestock  interests  surrounding  the 
project. 

Surveys 

The  project  was  first  investigated  by  the 
State  of  New  Mexico  at  the  time  Conchas 
dam  and  Reservoir  were  being  constructed 
by  the  United  States  Engineer  Corps.  A 
reconnaissance  survey  was  made  by  the  Bu- 
reau of  Reclamation  in  March  1036.  Author- 
ization of  a  detailed  investigation  was  made 
in  July  1036,  and  surveys  were  started  in 
October  of  that  year. 

The  entire  upper  portion  of  the  canal  is 
at  a  considerable  distance  from  town,  and 
as  the  canal  location  crossed  rough,  broken 
terrain  without  roads  or  trails,  it  was  desir- 
able to  conduct  this  portion  of  the  survey 
from  the  Conchas  Dam.  The  Army  engi- 
neers furnished  quarters  and  supplies  for 
survey  men  and  also  cooperated  to  the  fullest 
extent   in   other   matters. 

The  upper  38-mile  section  of  the  canal  loca- 
tion parallels  a  high  mesa  and  crosses  a 
number  of  dry  washes  or  arroyos.  This 
section  lies  within  the  lands  of  the  Bell 
Ranch,  owned  by  the  Red  River  Valley  Co., 
and  was  formerly  a  part  of  the  Pablo  Mon- 
toya  Spanish  Land  Grant.  A  triangulation 
system  was  established  and  a  chained  trav- 
erse made  of  the  final  location.  A  large  por- 
tion of  the  area  in  the  Pablo  Montoya  Land 
Grant  was  not  surveyed  in  sections,  but  ties 
to  land  office  corners  were  obtained  where 
possible.  Detail  topographic  surveys  were 
made  at  all  the  principal  structure  sites. 
Topography  was  also  taken  along  the  center 


line  of  the  canal  for  about  50  miles.  Canal 
lines  were  run  the  full  length  of  the  project 
to  determine  the  upper  boundaries  of  the 
irrigable  area. 

Diamond  drill  explorations  were  made  to 
ascertain  the  materials  to  be  excavated  at 
heavy  cuts  and  tunnel  locations.  Generally 
speaking,  the  formation  encountered  through- 
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out  the  length  of  the  main  canal  is  shale  and 
soft  sandstone.  The  soil  is  quite  impervious 
and  concrete  lining  is  not  required  except 
in  short  reaches  of  the  canal.  Owing  to  the 
rapid  erosion  to  which  this  region  is  sub- 
jected, it  was  decided  that  the  siphon  type 
of  structure  would  provide  the  most  satisfac- 
tory method  of  crossing  the  numerous  arroyos. 
Thirty  siphons  and  four  tunnels  are  required 
in  the  canal  system.  The  total  length  of 
tunnels  is  approximately  5.2  miles,  and  the 
total  length  of  the  siphons,  10  miles.  The 
longest  tunnel  and  siphon  are  0,656  and 
4,696  feet,  respectively.  Other  major  struc- 
tures include  7,064  feet  of  concrete  lining 
and  1,442  feet  of  bench  flume. 


Land  Classification 

The  land  classification  was  made  on  pla 
table  sheets  with  a  scale  of  1,000  feet  to 
inch.  All  boundary  lines  between  the  i 
gable  and  nonirrigable  lands  were  mapped 
stadia  surveys.  Level  lines  were  run 
locate  the  high  land  below  the  canals, 
general  the  project  areas  have  a  unifc 
slope  or  gently  undulating  topography,  i 
will  require  a  minimum  of  leveling  for  i 
gation. 

The  predominating  soils  of  the  project 
of  a  dark,  reddish-brown  color,  largely  or 
nating  from  erosion  of  sedimentary  fori 
tions.  The  soil  generally  has  a  depth  in 
cess  of  12  inches.  It  ranges  from  a  sai 
clay  loam  to  a  silty  clay  loam  with  a  c( 
paratively  tight  subsoil. 

The  project  lands  were  separated  i 
three  classes  of  irrigable  land.  Classes  1  i 
2  are  considered  to  have  sufficient  agric 
tural  value  to  repay  construction  charj 
Class  3  lands  may  produce  a  crop  of  nat 
hay,  but  are  not  considered  to  have  sv 
cient  agricultural  possibilities  to  meet 
sessments  for  construction  purposes. 

The  irrigable  lands  as  classified  were 
follows :  Class  1,  16,500  acres ;  class  2,  30, 
acres,  and  class  3,  2,500  acres. 

The    irrigable    lands    of    the    project 
traversed  by  a  number  of  dry   washes  f 
creeks,    which    will    provide   outlet   chann 
for  such  di-ainage  as  may  be  required.     Th 
arroyos  are  dry  except  during  the  rainy 
riods  which  cause  a  temporary   flow  in 
spring  and  occasionally  in  the  summer.     T 
rential    rains   cause   some   of   the   creeks 
carry  flash  floods  of  considerable  size.     P 
of  the  project  lands  have  a  tight  subsoil  £ 
it  is  anticipated  that  short  local  drains  \ 
be  necessary  to  relieve  seeped  areas  and  ca 
the  return  flow  to  the  natural  channels. 

Project  Plans 

The  water  supply  will  be  obtained  fr 
the  South  Canadian  River,  principally  fr 
stored  flood  waters.  The  average  ann 
draft  is  estimated  at  135,000  acre-feet.  L 
storage  capacity  of  300,000  acre-feet  is  mi 
available  at  the  Conchas  Reservoir.  T 
dam  and  reservoir  were  constructed  by 
United  States  Engineer  Corps,  War  Deps 
ment,  as  a  dual  purpose  reservoir  with< 
charge  to  irrigation   interests. 
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The  main  canal  has  an  initial  capacity  of 
700  second-feet  and  a  length  of  75  miles.  The 
Hudson  Canal,  capacity  254  second-feet,  di- 
verts from  the  main  canal  at  mile  56.  The 
capacity  of  the  main  canal  beyond  this  point 
is  250  second-feet.  A  dry  lake  bed  at  mile  G3 
offers  a  reservoir  site  (700  acre-feet  capac- 
ity) which  may  be  used  as  a  regulatory 
reservoir.  Construction  of  drains  will  be 
necessary  to  provide  adequate  drainage. 

The  estimated  project  cost  of  $8,155,000 
includes  construction  of  the  canals,  lateral, 
and  drainage  systems. 

Construction  of  Project 

After  completion  of  the  detailed  investiga- 
tion report,  the  Arch  Hurley  Conservancy 
District  was  organized  under  the  then  ex- 
isting laws  of  the  State  of  New  Mexico  to 
promote  construction  of  the  project.  It  was 
not  known  whether  construction  of  the  proj- 
ect would  be  authorized  by  Congress  or 
whether  it  might  be  built  by  the  conservancy 
district. 

As  a  result  of  a  finding  of  feasibility,  the 
Bureau  of  Reclamation  was  authorized,  by 
an  act  of  the  Seventy-fifth  Congress,  to  con- 
struct the  Tucumcari  project,  as  described  in 
the  report.  The  total  estimated  cost  of  the 
project  ($8,155,000)  was  far  in  excess  of  the 
repayment  ability  of  the  project  lands,  and 
a  nonreimbursable  grant  of  $2,500,000  was 
obtained  with  which  to  start  construction. 
The  remaining  $5,655,000  was  to  be  collected 
by  the  conservancy  district  and  repaid  to  the 
United  States  in  40  years  without  interest. 
It  was  found  that  there  were  no  provisions 
under  the  laws  of  the  State  of  New  Mexico 
whereby  a  conservancy  district  could  enter 
into  such  a  contract.  Therefore,  a  bill  au- 
thorizing contractural  relationship  between 
the  conservancy  district  and  the  United 
States  was  passed  by  the  fourteenth  State 
legislature  during  the  early  spring  of  1939. 
This  act  was  known  as  Senate  bill  No.  133, 
"An  act  to  provide  for  cooperation  between 
conservancy  districts,  heretofore  or  hereafter 
organized,  and  the  United  States  of  America 
under  the  terms  of  the  Federal  Reclamation 
laws,  authorizing  and  validating  existing  or 
future  contracts  for  that  purpose,  making 
contract  indebtedness  a  general  obligation  of 
such  districts  and  providing  for  the  classifi- 
cation of  State,  public  and  private  real  prop- 
erty in  stich  districts,  for  the  apportionment, 
lien,  levy,  and  collection  of  assessments,  tolls, 
and  charges  for  the  payment  of  contract  in- 
debtedness, providing  for  the  distribution  of 
the  water  supply,  prescribing  the  powers  and 
duties  of  certain,  district  and  county  officers, 
and  declaring  an-  emergency.'" 

Final  Survt  /is 

An  office  was  established  at  Tucumcari  and 
an  organization  started  in  October  1939.  A 
field  office  was  located  at  the  Conchas  Dam 
to  make  minor  revisions  of  the  canal  loca- 
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Upper:  Homestead  along  the  Norton  Road.     A  better  class  farm 
Center:  Survey  party  at  outlet  portal  of  tunnel  No.  2  just  after  the  tunnel  had  been 

started  into  the  stratified  hillside 
Lower:  Excavation  work  at  inlet  portal  of  tunnel  No.  1.     The  town  of  Conchas  Dam 

is  in  the  right  background 
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tion  preparatory  to  advertising  for  bids  on 
construction.  Office  space  and  other  facili- 
ties were  provided  by  the  United  States  En- 
gineer Corps.  The  total  force  now  consists 
of  about  200  employees. 

A  final  location  has  been  made  for  the  first 
fifty  miles  of  the  main  canal,  and  land  clas- 
sification and  topographic  surveys  are  in 
progress.  Inasmuch  as  there  were  very  few- 
existing  corners  and  quarter-corners  intact 
over  the  project  area,  the  General  Land  Of- 
fice was  requested  to  make  the  necessary 
relocation  surveys  and  establish  center  cor- 
ners as  well.  The  General  Land  Office  has 
completed  the  field  work  and  a  final  report 
and  revised  survey  plats  are  under  prepara- 
tion. Topography  is  being  taken  over  the 
entire  project  area  on  a  horizontal  scale  of 
400  feet  to  1  inch  and  with  2-foot  contour 
intervals.  This  is  considered  necessary  in 
planning  and  designating  the  lateral  system 
and   also   in   the  laying  out  of  farm  units. 

Detail  land-  classification- — A  soils  tech- 
nician, directed  by  Hydraulic  Engineer  E.  B. 
Debler  and  Associate  Reclamation  Economist 
E.  R.  Fogarty,  has  been  making  the  detailed 
land  classification  with  the  assistance  of  a 
planetable  party  and  several  laborers.  This 
work  is  now  complete  and  the  planning  of 
the  distribution  system  is  being  carried  out. 
It  is  contemplated  that  the  irrigable  areas  of 
each  40-acre  tract  will  be  determined  prior 
to  January  1,  1941. 

Righ ts-of-way. — A  right-of-way  agreement 
has  been  executed  by  the  Red  River  Valley 
Co.  for  the  first  38  miles  of  canal.  It  is  be- 
lieved that,  this  has  the  distinction  of  being 
the  longest  right-of-way  acquired  under  one 
contract  by  the  Bureau  of  Reclamation. 
Rights-of-way  will  be  obtained  from  the  State 
for  works  to  be  constructed  on  State  and 
school  lands  after  the  final  location  has  been 
completed. 

Construction 

Advertisements  were  prepared  and  bids 
opened  at  the  project  office  on  November  16, 
1930,  for  the  construction  of  the  first  20  miles 
of  the  Conchas  Canal.  These  include  all  ex- 
cavation, three  tunnels,  and  other  canal 
structures.  The  work  was  divided  into  five 
schedules,  and  a  total  of  29  bids  was  received. 
Satisfactory  bids  were  obtained  on  all  si  hed 
ides,  and  contracts  totaling  $1,940,009  were 
awarded  as  follows: 

Schedule  No.  1,  Utah  Construction  & 
Griffith  Co.,  $562,027;  schedules  Nos.  2,  3, 
and  4,  Jahn-Bressi-Bevanda  Co.,  .$1,309,582; 
and  schedule  No.  5,  Brown  &  Root,  Inc., 
$74,400. 

Participation    by    WPA 

A  construction  program,  including  excava 
tion    and    structures    on    11%    miles    of    the 
Conchas    Main    Canal   from    the    San   Miguel 
Quay  county  line  to  the  city  limits  of  Tucum- 
cari,    is   now    ready   to   be    submitted    to    the 


WPA  State  administrator.  This  program  is 
based  on  the  number  of  men  on  relief  rolls 
in  the  locality.  This  part  of  the  construc- 
tion program  is  being  vigorously  prosecuted, 
as  the  project  is  more  or  less  contingent  upon 
such  relief  measures  and  it  is  felt  that  a  great 
deal  of  good  will  be  accomplished  through  the 
use  of  relief  workers. 

One  requirement  under  the  State  WPA 
plan  is  that  the  Federal  agency  must  con- 
tribute at  least  25  percent  of  the  cost  of  the 
project.  This  contribution  may  consist  of 
materials  and  equipment  or  anything  else 
necessary  to  complete  a  project  with  the  ex- 
ception of  labor,  which  is  supplied  by  WPA. 
It  is  doubtful  whether  dragline  and  shovel 
operators  or  men  in  other  skilled  positions 
can  be  supplied  from  their  eligible  rolls,  as 
their  wage  scale  is  much  lower  than  con- 
tractor rates. 

Contract  work  was  initiated  March  17,  1940. 
and  at  the  close  of  the  month  of  April  all 
three  contractors  had  made  a  good  showing, 
confined  largely,  however,  to  earthwork  and 
processing  of  concrete  aggregates. 

Work  by  Government  forces,  consisting 
largely  of  fencing  rights-of-way  and  building 
construction  and  operation  roads,  was  nearly 
completed  at  the  close  of  April  30,  1940.  cov- 
ering the  24  miles  of  work  let  by  contract. 

In  the  vicinity  of  Tucumcari,  1%  miles  of 
the  Conchas  Canal  have  been  excavated  by 
Government-operated  dragline  equipment,  and 
several  structures  to  be  built  by  WPA  forces 
are  to  be  so  excavated. 

The  work  to  be  done  under  WPA  plans  is 
expected  to  be  in  full  operation  shortly.  Ap- 
proval by  Presidential  letter  has  been  re- 
ceived by  the  State  WPA  administrator  for 
a  warehouse,  in  addition  to  the  canal  struc- 
ture proposal.     There  is  pending  at  this  time 


a  WPA  proposal  to  construct  a  project  ofl 
building  on  a  10-acre  tract  of  land  acquir 
from  the  city  of  Tucumcari  by  a  gift  w: 
ranty  deed. 

Farm  Units  and  Settlement  Plans 

The  project  area  is  largely  privately  own 
land  which  was  homesteaded  prior  to  19 
Most  of  the  original  homesteaders  sold  th 
holdings  to  livestock  men  after  failing 
make  a  success  of  dry-land  farming.  Th< 
remain  about  400  acres  of  public  land  whi 
have  been  placed  under  the  second  form 
withdrawal.  The  project  also  includes  abc 
4,300  acres  of  State  and  school  lands. 

A  considerable  portion  of  the  irrigal 
land  is  owned  by  relatively  few  individua 
Excess  land  agreements  were  executed 
these  individuals  providing  for  the  dispc 
tion  of  land  in  excess  of  160  acres  in  a  sinj 
ownership.  An  appraisal  has  been  made 
the  market  value  of  the  project  lands  in  f 
present  undeveloped  condition  in  conform 
with  the  provisions  of  the  contract.  Afi 
the  detailed  land  classification  has  been  co 
pleted  and  plans  for  the  distribution  systi 
are  perfected,  farm  units  will  be  establish 
and  transfer  of  the  excess  holdings  will 
encouraged.  In  accordance  with  instructio: 
the  project  office  is  listing  all  lands  offei 
for  sale. 

Inasmuch  as  it  will  be  several  years  bef( 
water  can  be  delivered  to  any  apprecial 
portion  of  the  project,  it  is  not  consider 
necessary  to  prepare  definite  settlement  pla 
at  this  time.  State  and  county  officials,  n 
resentatives  of  the  Rock  Island  Railroad,  a 
other  Government  agencies  are  cooperati 
in  the  various  problems  connected  with  t 
resettlement  of  the  project  lands. 


Lake  Mead  Storage 


THE  Soil  Conservation  Service  of  the  Depart- 
ment of  Agriculture  has  recently  completed 
studies  for  the  Bureau  of  Reclamation  of  the 
storage  capacity  of  Lake  Mead,  Boulder  Can- 
yon project,  which  it  now  places,  through  a 
detailed  and  exact  survey,  at  32,359,274  acre- 
feet,  exceeding  the  estimated  figure  by 
1,859,274  acre-feet. 

Actual  storage  in  Lake  Mead  at  present  is 
24,191,000  acre-feet.  Winter  snowfall  in  the 
mountains  of  the  Colorado  River  Basin  ap- 
pears sufficient  to  assure  an  adequate  inflow 
of  water  for  the  development  of  power  and 
irrigation  in  the  project  area  without  draw- 
ing on  this  storage.  The  upper  9,500,000 
acre-feet  of  total  storage  capacity  is  reserved 
for  flood  control.  All  of  this  storage  space 
can  be  made  available  at  the  beginning  of 
each  year's  flood  season  if  snow  surveys  and 
other  hydrologic  data  indicate  that  it  is 
needed. 


The  present  demand  for  irrigation  a 
power  is  about  8,000,000  acre-feet  per  ye 
Even  if  the  Colorado  River  should  dry 
entirely  for  a  whole  year  or  more,  farms  < 
pendent  upon  waters  of  the  lower  Colora 
for  irrigation  would  not  suffer  and  the  lui 
generators  of  the  Boulder  Dam  power  pla 
could  continue  to  supply  power  to  the  I 
Angeles  metropolitan  area  and  the  Southwe 

Lake  Mead  extends  115  miles  up  the  Co 
rado  River  from  Boulder  Dam  with  5 
miles  of  shoreline  and  has  about  twice  t 
storage  capacity  of  any  other  man-made  lal 
with  the  exception  of  the  Fort  Peck  Reserve 
on  the  Missouri  River  in  Montana,  which  h 
a  capacity  of  19,412,000  acre-feet  and  ran 
second  in  storage  capacity  among  the  iinpf 
tant  reservoirs  of  the  United  States.  T 
Grand  Coulee  Reservoir  on  the  Columt 
River  will  rank  third  with  a  total  stora 
capacity  of  9,517,000  acre-feet. 
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NOTES    FOR    CONTRACTORS 

Specification 
No. 

Project 

Bids 
opened 

Work  or  material 

Low  bidder 

Bid 

Terms 

Contract 

Name 

Address 

awarded 

909 
913 

916 

917 

1375-D 

1379-D 
1380-D 
1381-D 
1382-D 

E-23, 062- A 

r 

B-38, 409-A 
24,  749-A 

B-42,  493-A 
1378-D 

1389-D 

D-23, 493-A 

1383-D 

1385-D 
1386-D 

41,502-D 
918 

Colorado  River,  Tex 

Columbia  Basin,  Wash. 

Parker     Dam     Power, 
Calif.-Ariz. 

Boulder  Canyon,  Ariz.- 
Nev. 

Rio   Orande,   N.   Mex.- 
Tex. 

Central  Valley,  Calif... 

Yakima-Roza,  Wash 

Columbia  Basin,  Wash. 

Colorado  River,  Tex 

Boulder  Canyon,  Ariz.- 

Nev. 
Columbia  Basin,  Wash. 

Gila,  Ariz 

Ail-American     Canal, 

Ariz.-Calif. 
Rio  Grande,  N.  Mex.- 

Tex. 

Columbia  Basin,  Wash. 

Boulder  Canyon,  Ariz.- 

Nev. 
Columbia  Basin,  Wash.. 

Central  Valley,  Calif .... 
Columbia  Basin,  Wash.. 

Buffalo  Rapids  (second 

division)  Wash. 
Parker     Dam     Power, 

Calif.-Ariz. 

Columbia  Basin,  Wash.. 
Boise-Payette,  Idaho 

1940 
June  14 

July     8 

July   18 

July   17 

June  28 

July    15 
July    16 
July   15 
July   10 

July   18 
July  25 
July   23 

...do..... 
July     8 

July   31 
June  24 
July   18 

July   23 
July    25 

July   23 
July    11 

July    24 
...do 

Completion  of  Marshall  Ford 
Dam. 

Rearing  ponds,  diversion  dam, 
dike,  roads,  and  drainage  and 
water  systems  for  the  Entiat 
station  for  migratory  fish  control. 

Synchronous  condensers  and  con- 
trol equipment  for  Phoenix 
terminal  substation. 

ITydraulic  turbine,  governor  and 
pressure  regulator  for  unit  A-5, 
Boulder  power  plant. 

Carrier-current  telephone  appa- 
ratus for  Elephant  Butte  power 
plant. 

3  motor-driven  sweeps  for  cleaning 
fish  screens. 

Slide  gates,  gate  stem  guides  and 
motor -operated  gate  hoists. 

Lifting  frames  for  bulkhead  gates 
and  trash  racks. 

470,000  barrels  of  low-heat  port- 
land  cement  in  bulk. 

8,000  barrels  of  standard  Portland 

cement  in  paper  sacks. 
Galvanized  corrugated-metal  pipe 

and  coupling  bands. 
Steel  reinforcement  bars  (1,221,000 

pounds). 

Steel  reinforcement  bars  (1,840,000 
pounds). 

Transformers,  disconnecting 
switches,  oil  circuit  breakers 
and  lightning  arresters  for  Ele- 
phant Butte  power  plant  and 
Hot  Springs  substation. 

Structural  steel  for  Grand  Coulee 

power  plant. 
Gasoline-engine  generator  set 

Twenty-three        150-kilovolt-am- 
pere,      outdoor,      distribution- 
type  transformers. 

Clearing   a   part   of   the    Shasta 
reservoir  site. 

Furnishing  and  installing  refrig- 
eration   equipment    for   cold- 
storage   and   heating   plant   at 
Leavenworth  station. 

Crawler    tractors    and    carry-all 
scrapers. 

Oil  circuit  breakers  disconnecting 
switches,      instrument     trans- 
formers and   lighting   arresters 
for  the  Phoenix  terminal  sub- 
station and  Parker  power  plant. 

Power  transformers  for  units  L-l 

and  L-2,  Grand  Coulee  power 

plant. 
Earthwork    and    structures    for 

Graveyard  Gulch  and  Langley 

Gulch  wasteways. 

Brown  &  Root  and  McKen- 
zie  Construction  Co. 

W.  T.  Butler  Co.  and  Olav 
Boen. 

General  Electric  Co 

Austin  and  San  An- 
tonio, Tex. 
Seattle,  Wash 

Schenectady,  N.  Y. 

Milwaukee,  Wis 

Rockford,  111 

Schenectady,  N.  Y.. 

Yakima,  Wash 
Portland,  Oreg 

Yakima,  Wash 

San  Antonio,  Tex... 

Los  Angeles,  Calif... 
Portland,  Oreg 

'  $3, 137, 495. 00 
84,  334.  25 

289, 650. 00 

2  584, 000. 00 

»  25,  500.  00 
*  6, 168.  00 

4,215.00 
s  1,732.00 

1, 130. 00 
759,  520.  00 

11,200.00 

1  4,  762.  67 

6  20,  423.  95 

29,  263.  50 

41,756.00 

'3,010.00 
«  2. 945.  00 
»  1,041.00 

>°  179.00 

"1  179.00 

'-'  13S.  00 

■■*  72.  00 

"72.00 
5,818.00 

10, 600. 00 

50,692.00 

*  65, 000. 00 
>  13,599.00 

•16,230.00 
i  214,849.00 

'48,514.00 

H46.606.00 

'•  12,920.00 

"  18,012.00 
i»  10, 179. 18 

570, 159. 00 
84,  572. 50 

191,0 
July    29 

July    26 
Aug.     6 

Aug.     1 

Do. 
July   24 

Do. 

F.   o.   b.    Schenectady, 
Fort     Wayne,     Ind., 
Pittsfield,  Mass.,  and 
Philadelphia,  Pa. 

F.  o.  b.  West  Allis,  Wis. 

F.  o.  b.  Rockford 

F.  o.  b.  Engle  and  Las 
Cruces,  N.  Mex. 

Discount  5  percent.    F. 

o.  b.  Yakima. 
F.  o.  b.  Portland 

Discount  5  percent.    F. 

o.  b.  Yakima. 
F.  o.  b.  Rutledge,  Tex. 

Discount  10  cents  per 

barrel. 
F.o.b.Victorville,  Calif. 

F.  o.  b.  Portland 

Allis-Chalmers  Manufactur- 
ing Co. 

Woodward  Governor  Co 

General  Electric  Co 

Valley  Iron  Works 

Western  Foundry  Co 

Valley  Iron  Works 

July    25 
Do 

Longhorn  Portland  Cement 
Co. 

Southwestern  Portland  Ce- 
ment Co. 
Beall  Pipe  &  Tank  Co 

Young  and  Greenawalt 

Bethlehem  Steel  Co      

Aug.     2 
July   30 

F.  o.  b.  E.  Chicago,  Ind 
F.  o.   b.  Araby,   Ariz. 

Discount    \'t    percent 

on  36  cents  less  than 

bid  prices. 
F.   o.   b.   Frink,   Calif. 

Discount  \<i  percent. 
F.  o.  b.  Engle,  N.  Mex.. 
F.  o.  b.  Hatch,  N.  Mex. 
F.  o.  b.  Engle,  N.  Mex.. 

do 

Aug.     6 
Aug.     7 

Aug.    7 

Aug.     1 

Do. 
Aug.    2 

Aug.    3 

San  Francisco,  Calif 

Oakland,  Calif 

Newark,  N.  J...     .. 
do 

Los  Angeles,  Calif... 

Schenectady,  N.  Y.. 

do.. 

do 

Denver,  Colo 

....do 

Judson  Steel  Corporation 

American  Transformer  Co... 
do.... 

Kelman  Electric  &  Manu- 
facturing Co. 
General  Electric  Co.. 

do 

do 

Westinghouse    Electric    & 
Manufacturing  Co. 
do 

F.o.  b.  Hatch,  N.  Mex.. 
F.  o.  b.  Engle,  N.  Mex.. 
do 

Do. 
Do. 
Do. 

F.  o.  b.  Hatch,  N.  Mex.. 
F.  o.  b.  Odair,  Wash. 

Discount  M  percent. 
F.    o.    b.    Milwaukee. 

Discount  l\i  percent. 
F.o.  b.  Odair,  Wash.... 

Do. 

Tulsa  Boiler  &  Machinery 
Co._ 

Tulsa,  Okla 

Aug.    7 
Aug.  10 

Milwaukee,  Wis 

Newark,  N.  J 

Shasta  Dam,  Calif.. 
York,  Pa 

American  Transformer  Co.. 

Aug.     1 
Aug.  14 

York   Ice   Machinery   Cor- 
poration. 

Caterpillar  Tractor  Co 

Kelman  Electric  &  Manu- 
facturing Co. 

Westinghouse     Electric    & 
Manufacturing  Co. 

Electric  Power  Equipment 
Corporation. 

Allis-Chalmers     Manufac- 
turing Co. 

F.  o.  b.  shipping  points. 

F.  o.  b.   Peoria.    Dis- 
count $250. 

F.  o.  b.  Phoenix,  Ariz. 

and  Earp,  Calif. 
....  do 

Do. 

Peoria,  111 

Aug.  13 

Aug.  15 

Do. 

Los  Angeles,  Calif.. . 

Denver,  Colo 

Philadelphia,  Pa 

Milwaukee,  Wis 

General  Electric  Co. 
Denver,  Colo 

Schenectady,  N.  Y_. 
Boise,  Idaho 

do.. 

do 

....  do    

Aug.     9 
Do. 
Do 

921 
922 

Westinghouse     Electric    & 
Manufacturing  Co. 

do 

F.  o.  b.  shipping  points. 

Aug.  15 

1  lu 

Do. 

i  Schedule  1.    '  Schedules  1  and  3.    3  Schedule  2.    *  Schedules  1  and  2.    •  Items  1  and  2.    «  Schedules  2  and  3.    Uteml.    'Item  2.    •  Item  3.    i»  Item  4.    n  Item  5.    i-' Item  6.  n  Item  7. 
"  Item  8.    "Schedule  3.    i«  Schedule  4.    "  Schedule  5.    "Schedule  6. 


Bound  Eras  for  1939 
Received 

THE  Bureau  has  just  received  from  the  Gov- 
ernment Printing  Office  the  bound  issues  of 
The  Reclamation  Era.  There  is  a  limited 
edition.  Single  copies  cost  $1.  Checks  or 
money  orders  should  be  made  payable  to  the 
Treasurer  of  the  United  States  and  mailed  to 
The  Commissioner,  Bureau  of  Reclamation, 
Department  of  the  Interior,  Washington,  D.  C. 


New  Edition  Hydraulic  and 
Excavation  Tables 

THE  eighth  edition  of  Hydraulic  and  Ex- 
cavation Tables  is  just  off  the  press.  It 
is  a  reprint  with  some  new  tables  and  text 
added. 

The  first  edition  of  the  book  was  issued  by 
the  Bureau  in  1005.  It  is  published  primarily 
for  official  use  of  the  engineers  of  the  Bureau. 
Size  41'..  by  7  inches  ;  cloth-bound.    Copies  may 


be  obtained  by  the  public  for  $1.50  a  copy. 
Checks  or  money  orders  are  acceptable,  made 
payable  to  the  Treasurer  of  the  United  States 
and  mailed  to  The  Commissioner,  Bureau  of 
Reclamation.  Department  of  the  Interior, 
Washington,  D.  C. 

A  special  price  of  $1  a  copy  is  quoted  to 
other  Government  agencies,  where  the  volume 
is  for  official  use.  It  is  used  by  some  uni- 
versities and  colleges  as  a  textbook,  and  sup- 
plies are  ordered  each  year  for  new  classes. 
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Five- Acre  Tract  Act  of  1938 


UNDER  regulations  issued  by  the  United 
States  General  Land  Office  and  approved  by 
Secretary  of  the  Interior  Harold  L.  Ickes  on 
June  10,  1040,  small  areas  of  land  in  the 
public  domain  outside  of  certain  national 
reservations  are  made  available  for  home 
site,  cabin,  camp,  health,  convalescent,  recre- 
ational, or  business  purposes,  to  any  person 
who  is  the  head  of  a  family  or  is  21  years 
of  age  and  is  a  citizen  of  the  United  States 
or  has  declared  his  intention  of  becoming 
such  citizen,  as  required  by  the  naturalization 
laws. 

As  stated  by  Secretary  Ickes,  "it  is  the 
policy  of  the  Department  of  the  Interior  in 
the  administration  of  the  Five- Acre  Tract 
Act  to  safeguard  the  public  interest  in  the 
lands  as  an  integral  part  of  the  national  con- 
servation program. 

"To  this  end,  applications  for  sites  will  be 
considered  in  the  light  of  their  effect  npon 
the  conservation  of  natural  resources  and 
upon  the  welfare,  not  only  of  the  applicants 
themselves,  but  of  the  communities  in  which 
they  propose  to  settle. 

"Applications  will  not  be  allowed,  for  ex- 
ample, which  would  lead  to  private  owner- 
ship or  control  of  scenic  attractions  or  water 
resources  that  should  be  kept  open  to  public 
nse.  Settlement  will  not  be  permitted  which 
would  contribute  toward  making  public 
charges  of  the  settlers.  Nor  will  isolated  or 
scattered  settlements  be  permitted  which 
would  impose  heavy  burdens  upon  State  or 
local  governments  for  roads,  schools,  and 
police,  health  and  fire  protection.  Types  of 
settlements  or  business  which  might  create 
'eyesores'  along  public  highways  and  park- 
ways will  be  guarded  against. 

"Since  the  land  is  not  intended  to  be  de- 
voted to  producing  a  living,  unless  allocated 
for  business,  the  applicant  must  furnish  sat- 
isfactory evidence  of  resources  insuring  finan- 
cial responsibility  adequate  to  maintain  him- 
self and  family  and  successfully  to  carry  out 
the  undertaking  for  which  he  proposes  to 
use  the  land."  The  regulations  provide  that 
applications  may  be  submitted  on  or  after 
August  9,  1940  to  the  register  of  the  district 
land  office  in  which  the  land  sought  is  lo- 
cated, and  must  be  accompanied  by  a  filing 
fee  of  $5. 

Filing  of  the  application,  it  is  emphasized, 
will  not  give  the  applicant  the  right  to 
occupy  the  land  or  commence  improvements 
thereon,  although  it  will  serve  to  segregate 
the  tract  from  other  disposition  pending 
final  determination  of  the  request. 

Under  the  law,  rights  to  the  minerals  or 
oil  and  gas  deposits  in  lands  to  be  leased 
under  the  Five  Acre  Tract  Act  are  reserved 
to  the  United  States,  and  timber  cutting  for 
the  purpose  of  clearing  the  land  or  making 


improvements  will  not  be  allowed  without 
special  permit  from  the  Commissioner  of  the 
General  Land  Office. 

Other  safeguards  for  prudent  use  of  the 
land  under  the  national  conservation  program 
are  contained  in  the  regulations.  For  ex- 
ample, the  application  filed  must  contain 
information  as  to  the  source  of  water  pro- 
posed to  be  secured  for  domestic  use,  and  the 
nature  of  sanitary  facilities  to  be  provided 
on  the  tracts. 

Moreover,  the  applicant  must  state  the  dis- 
tance from  the  tract  applied  for  to  the  near- 
est improved  road,  school,  and  town,  village 
or  trading  center,  and,  if  the  site  is  to  be 
used  for  business  purposes,  he  must  agree 
to  conduct  all  business  operations  in  an 
orderly  manner  and  in  accordance  with  all 
requirements  of  State  and  Federal  laws. 

If,  after  examination,  it  is  found  that  the 
application  involves  land  which  properly 
may  be  classified  as  subject  to  utilization 
under  the  terms  of  the  Five-Acre  Tract  Act, 
a  lease  for  5  years  may  be  offered  at  an  an- 


nual rental,  payable  in  advance,  to  be  fixe 
by  the  Secretary  of  the  Interior. 

Description  of  the  types  of  sites  conten 
plated  under  the  act  is  contained  in  th 
regulations,  as  follows : 

A  home  site  is  one  suitable  for  a  perm: 
nent,  year-round  residence  for  a  single  pe: 
son  or  a  family ;  a  cabin  site  is  one  suitah 
for  a  summer,  week  end,  or  vacation  res 
dence,  and  a  camp  site  is  one  suitable  f( 
temporary  camping  and  for  the  erection  ( 
simple  or  temporary  structures  and  shelter 
such  as  tents,  tent  platforms,  etc. 

Health  sites  are  defined  in  the  regulatioi 
as  those  suitable  for  the  temporary  or  pe 
manent  residence  of  a  single  person  or  of 
family  for  the  prevention  or  cure  of  disea: 
or  illness,  while  a  convalescent  site  would  1 
one  suitable  for  residence  for  the  purpose  < 
recuperation  from  a  disease  or  illness. 

A  recreational  site  is  one  chiefly  suitab 
for  noncommercial  outdoor  recreation,  and 
business  site  is  one  suitable  for  some  form  < 
commercial  enterprise. 


Compulsory  Registration  of  Aliens 


AN  important  step  in  our  national  defense 
program  has  been  taken  in  the  passage  by 
Congress  of  the  Alien  Registration  Act  of 
1040,  which  act  requires  the  registration  and 
fingerprinting  of  all  aliens  above  14  years  of 
age,  and  the  registration  by  parents  or  guard- 
ians of  aliens  under  that  age.  Actual  regis- 
tration and  fingerprinting  must  be  accom- 
plished within  the  period  from  August  27  to 
December  26  of  this  year. 

The  Immigration  and  Naturalization  Serv- 
ice of  the  Department  of  Justice  has  issued  a 
circular  of  instructions,  which  includes  a 
specimen  form  for  alien  registration.  This 
form  filled  out  and  taken  to  the  post  office 
will  expedite  registration,  as  the  alien  will 
there  be  asked  to  give  the  information  indi- 
cated on  the  form,  to  swear  to  (or  affirm)  its 
truth,  and  to  be  fingerprinted. 

Registration  is  free.  The  alien  should  not 
pay  anyone  to  register  for  him,  and  it  is  not 
necessary  for  him  to  pay  any  person  or  group 
to  assist  him  in  registering.  The  Government, 
through  its  post  offices,  will  render  all  possible 
assistance. 

The  Alien  Registration  Act  was  passed  so 
that  the  United  States  could  determine  exactly 
how  many  aliens  there  are,  who  they  are,  and 
where  they  are.  Registration,  including  fin- 
gerprinting, will  not  be  harmful  to  law-abiding 
aliens.     All  records  will  be  kept  secret  and 


confidential  and  will  be  made  available  only 
such  persons  as  may  be  designated  with  tl 
approval  of  the  Attorney  General  of  the  Uniti 
States. 

When  President  Roosevelt  signed  this  a< 
he  said  :  "The  registration  .  .  .  does  not  car: 
with  it  any  stigma  or  implication  of  hostili 
towards  those  who,  while  they  may  not  1 
citizens,  are  loyal  to  this  country  and  its  ins 
tutions.  Most  of  the  aliens  in  this  country  a 
people  who  came  here  because  they  believi 
and  had  faith  in  the  principles  of  Americi 
democracy,  and  they  are  entitled  to  and  mu 
receive  full  protection  of  the  law." 

Title  18,  section  52  of  the  United  Stat 
Code  makes  it  a  crime,  punishable  by  fine  ai 
imprisonment,  to  deprive  any  inhabitant 
the  United  States  of  his  rights  under  the  la^ 
and  Constitution  because  of  his  being  an  alie 
This  Federal  law  will  be  strictly  enforced  1 
the  United  States  Department  of  Justice. 

A  receipt  card  will  be  sent  to  every  alii 
who  registers.  This  card  will  serve  as  ei 
dence  of  registration. 

After  registration,  the  law  requires  all  alie 
and  parents  or  guardians  of  aliens  to  repc 
changes  of  residence  address  within  5  da 
of  the  change  to  the  Immigration  and  Natura 
zation  Service,  Department  of  Justice,  Was 
ington,  D.  C.  Forms  for  this  purpose  may 
obtained  at  post  offices. 
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To  a  Waterfall 

'HE  waterfall  has  come  and  gone.  As  it  was 
orn — gradually,  in  green  and  white  multiples 
f  50  feet — so  it  died.  For  41  days  it  made 
lovely  sight.  Fifty-three  thousand  visitors 
t  the  dam  will  bear  witness  that  it  really 
appened. 

From    the   26th    of   May    until    the   7th    of 
uly  the  Columbia  River,   dropping  200  feet 
ver  the  center  of  Grand  Coulee  Dam  and 
esembling  a  mint  ice  cream  soda,  created  a 
vaterfall.     During  the  first  5  months  of  this 
ear  the  outlet  conduits,  like  plumbing  pipes 
lirough  the  spillway  section  of  the  dam,  car- 
ied  the  river's  flow  through  the  great  cou- 
rete  barrier.     But  their  total  capacity  was 
lot   enough    to    bypass    the   peak    flow    that 
omes    in   early    summer    from    the   melting 
nows  and  ice  of  the  Canadian  Rockies.     Sev- 
enteen blocks  in   the  middle  section   of   the 
lam   were   therefore   left    lower   than    their 
leighbors,  the  heights  of  these  blocks  were 
staggered,  and  work  in   that  area  was  sus- 
pended. 

Locally  great  interest,  and  some  specula- 
tion in  the  form  of  an  unofficial  pool,  cen- 
tered on  the  exact  time  the  fast  swelling 
reservoir  behind  the  dam  would  spill.  Oa 
iMay  26  the  torrent  surged  over  the  two  lowest 
blocks.  Each  day  it  grew  until  on  the  5th 
of  June  the  spectacle  reached  a  climax. 
Fifty-four  outlets  and  nine  slots  shot  forth  a 
huge  volume  of  water  and  spray,  850-feet 
wide  and  taller  than  Niagara,  the  flood  peak 
of  the  great  Columbia  River.  Six  days  this 
waterfall  kept  its  peak ;  gradually  the  vol- 
ume diminished. 


Water  pouring  over  central  spillway  section,  Grand  Coulee  Dam,  Wash. 


Poems  have  been  written  to  waterfalls. 
Engineers,  however,  are  busy  practical  men. 
At  the  dam  the  daily  report  of  July  7,  mark- 
ing this  waterfall's  death  reads :  "Block  44 
sand-bagged  off — will  be  concreted  tomorrow.-' 


Today  the  waterfall  is  a  memory.  But 
next  summer,  over  the  completed  dam,  it  will 
return — wider,  and  more  than  twice  the 
height  of  Niagara. 


Departmental    Order   Gives 
Official  Assignments 


UNDER  Departmental  Order  No.  1485,  dated 
May  18,  1940,  Secretary  of  the  Interior  Har- 
old L.  Ickes  has  made  the  following  assign- 
ment of  offices  and  functions  of  the  Depart- 
ment of  the  Interior: 

Under  Secretary  of  the  Interior 

1.  National  Park  Service. 

2.  Bureau  of  Reclamation. 

3.  Bonneville  project. 

4.  Bureau  of  Biological  Survey. 

5.  Bureau  of  Fisheries. 

6.  Grazing  Service. 

7.  Bituminous  Coal  Division. 

8.  United    States    Board    of    Geographic 

Names. 

First  Assistant  Secretary  of  the  Interior 

1.  General  departmental  administration. 

2.  Office  of  Chief  Clerk  of  the  Depart- 

ment. 

3.  Office  of  Director  of  Personnel. 


4.  Offii'c  of  Supervisor  of  Classification. 

5.  The  Budget. 

6.  Office  of  the  Representative,  Advisory 

Council,  Civilian  Conservation  Corps. 

Assistant  Secretary  of  the  Interior 

1.  General  Land  Office. 

2.  Geological   Survey. 

3.  Bureau  of  Mines. 

4.  Bureau  of  Indian  Affairs. 

5.  Petroleum  Conservation  Division. 

6.  Division    of    Territories    and    Island 

Possessions. 

7.  Eleemosynary  Institutions. 

Solicitor  for  the  Department 

1.  In  the  absence  of  the  Secretary,  the 
Under  Secretary  will  act  as  Secretary  of  the 
Interior.  In  the  absence  of  the  Secretary 
and  the  Under  Secretary,  the  senior  Assist- 
ant Secretary  on  duty  will  act  as  Secretary. 

2.  In  the  absence  of  the  Secretary,  the  First 


Assistant  Secretary  will  sign  personnel  orders. 

3.  The  First  Assistant  Secretary,  under  the 
supervision  of  the  Secretary,  will  be  the  gen- 
eral administrative  officer  of  the  Department. 

4.  The  Division  of  Investigations  and  the 
Office  of  Information,  which  office  shall  su- 
pervise the  Photographic  and  Publications 
Sections,  will  be  under  the  direct  supervision 
of  the  Secretary  of  the  Interior. 

5.  The  Chief  Clerk  will  have  immediate 
supervision  over  the  Purchasing  Office,  War 
Minerals  Relief,  the  Miscellaneous  Service 
Division,  the  Mail  and  Files  Sections,  the 
Office  of  Exhibits,  the  garage,  the  dispensary, 
and  the  telephone  service.  He  will  sign  spe- 
cially designated  papers  and  documents  in  the 
absence  of  the  Assistant  Secretary. 

6.  This  order  supersedes  orders  No.  1312 
and  No.  1438  dated  September  15,  1938,  and 
January  4,  1940. 
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Power  Operations  at  Boulder  Dam 

UNDER  the  existing  50-year  power  contracts 
the  revenues  from  the  sale  of  power  at  Boul- 
der Dam  from  July  1,  1937,  to  the  close  of 
June  30,  1940,  amounted  to  approximately 
$11,300,000,  and  total  repayments  to  the 
United  States  Treasury  from  the  power  plant 
since  the  beginning  of  operations  on  October 
11,  1936,  have  amounted  to  about  $10,200,000. 
The  gross  income  thus  far  for  the  3  years 
of  power  operations  exceeds  by  about 
$2,000,000  the  amount  anticipated  when 
financial  plans  were  formulated  for  this  pio- 
neer among  the  Government's  multipurpose 
hydroelectric  projects.  Revenues  from  this 
source  have  shown  a  steady  increase,  $217, 723 
for  the  years  1930-37,  with  four  generators 
in  operation  and  with  the  income  under  tem- 
porary interim  contracts  which  disposed  of 
power  at  secondary  rates,  to  $3,835,690  under 
the  regular  50-year  contracts  for  the  years 
1938-39.  With  only  9  of  Boulder's  capacity 
17  generators  installed,  the  gross  income  h?.s 
been  averaging  more  than  $350,000  a  month 
or  well  over  $4,000,000  annually. 

The  cost  of  the  Boulder  Dam  reservoir  and 
power  plant  as  of  June  30,  1939,  exclusive  of 
interest,  was  $116,128,135.  There  has  been 
an  unexpected  demand  for  power  from  the 
Boulder  plant  ever  since  the  dam  was  com- 
pleted iu  1935,  and  pressure  was  at  the  out- 
set put  on  the  Bureau's  construction  forces 
to  place  the  first  unit  in  action  at  the  earliest 
possible  date. 

The  first  customer  was  the  city  of  Los 
Angeles,  to  which  power  was  transmitted 
October  9,  1936,  and  the  city  celebrated  the 
event  with  a  "Pageant  of  Light,"  when  huge 
arc  lights  on  the  city  hall  blazed  with  elec- 
tricity sent  from  Boulder,  266  miles  away. 

Power  generation  at  Boulder  by  calendar 
years  has  shown  the  effects  of  the  growing 
demand  for  energy.  In  1936,  the  plant  gen- 
erated 123,933,000  kilowatt-hours;  in  1937. 
1.180,143,000;  in  1938,  1,522,627,000;  and  in 
1939,  2,507,932,000. 

Boulder  now  has  10  high-tension  transmis- 
sion lines  extending  from  its  power  plant  to 
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customers  hundreds  of  miles  away.  Two  lines 
extend  to  Los  Angeles  ;  another  line  goes  to 
Chino,  Calif.,  233  miles  off;  and  a  third  goes 
to  San  Bernardino,  Calif.,  222  miles  distant. 
Other  lines  go  to  Hayfield,  Calif. ;  Parker, 
Ariz.  ;  Kingman,  Ariz. ;  Needles,  Calif. ;  Pio- 
ehe.  Nev. :  and  Las  Vegas,  Nev. ;  and,  of 
course,  to  Boulder  City. 

In  addition  to  making  available  to  the 
southwestern  United  States  large  blocks  of 
low-cost  electric  energy,  the  gigantic  multi- 
purpose irrigation  project  built  by  the  Bureau 
of  Reclamation  creates  other  valuable  benefits. 

The  Boulder  Canyon  project  renders  remote 


the  danger  from  destructive  Colorado  Ri' 
floods,  provides  an  invaluable  water  sup; 
for  irrigation  and  domestic  use,  and  1 
created  an  increasingly  important  recr 
tional  center  and  wildlife  refuge. 

Commissioner  Page,  in  his  statement 
Secretary  of  the  Interior  Ickes,  aptly  sa 
"Three  years  of  permanent  contract  opera! 
of  Boulder  Dam  has  conclusively  derm 
strated  that  the  project  is  one  of  the  G 
ernment's  finest  investments.  It  will  pay 
own  way  and  bring  great  benefits  to  t 
entire  Southwest.  The  Bureau  is  proud 
being  its  creator." 


CUT  ALONG  THIS  LINE 


(Date) . 


Commissioner, 

Bureau  of  Reclamation , 

Washington,  D.  C. 

Sir:  I  am  enclosing  my  check '  (or  money  order)  for  $1.00  to  pay  for  a  year's  subscription  to  The  Reclamation  Era. 
Very  truly  yours, 


September  1940. 


1  Do  not  send  stamps.  Check  or  money  order  should  he 
drawn  to  the  Treasurer  of  the  United  States  and  forwarded 
to  the  Bureau  of  Reclamation. 

Note.— 36  cents  postal  charges  should 
be  added  for  foreign  subscriptions. 


(Name) .  . 
(Address) 
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Irving  C.  Harris 

Paul  A.  Jones. 

Parley  R.  Neeley 

L.  E.  Foster 

W.  R.Young 

Ralph  Lowry 

R.  B.  Williams 

Oscar  G.  Boden 

Porter  J.  Preston , 

Ernest  A.  Moritz 

F.  A.  Banks , 

D.  S.  Stuver 

Leo  J.  Foster.  . 

W.  J.  Chiesman 

Floyd  M.  Spencer 

Irvin  J.  Matthews 

B.  E.  Hayden 

Harold  W.  Genger 

Stanley  It.  Marean 

S.  A.  McWilliama 

Denton  J.  Paul 

E.  O.  Larson 

C.  F.  Gleason 

E-  O.  Larson 

D.  L.  Carmody. 

R.J.  Newell 

E.  C.  Koppen 

Charles  A.  Burns 

E.  O-  Larson 

Horace  V.  Hubbell. 

L.  R.  Fiock 

C.  O.  Dale 

H.  D.  Comstock 

L.  J.  Windle 

Walter  F.  Kemp 

A.  W.  Walker 

Floyd  M.  Spencer.. 

Harold  W.  Mutch 

C.  L.Tice 

Herman  R.  Elliott 

I.  Donald  Jerman.- 

C.  C.  Ketchum 

J.  S.  Moore 

Charles  E.  Crownover.. 
C.B.  Elliott 


Title 


Construction  engineer 

Construction  engineer 

Superintendent 

Construction  engineer 

Director  of  power 

Construction  engineer 

Resident  engineer. 

Superintendent 

Supervising  engineer 

Construction  engineer 

Construct  ion  engineer 

Construction  engineer 

Supervising  eneineer 

Construction  engineer 

Supervising  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Construction  engineer  2 

Construction  engineer  2__ 

Superintendent 

Superintendent 

Superintendent 

Resident  engineer.  .  _  - 

Construction  engineer 

Construction  engineer 

Superintendent  of  power.. 

Construction  engineer 

Superintendent 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Acting  resident  engineer.. 

Superintendent 

Superintendent  2 

Construction  engineer 

Superintendent 

Construction  engineer  2__ 

Resident  engineer 

Reservoir  superintendent. 
Construction  engineer  2__ 
Construction  engineer  2__ 

Superintendent 

Superintendent 

Construction  engiueer 

Superintendent 


District  counsel 


J.  C.  Thrailkill. 
Edgar  A.  Peek. 


Robert  B.  Smith. 

Gail  H.  Baird 

Edwin  M.Bean-. 
Robert  L.  Newma 
E.  W.  Shepard... 
E.  R.  Mills 


C.  M.  Voyen 

William  F.  Sha 

C.  B.  Funk 

Noble  O.  Anderson. 

J.  C.  Thrailkill 

Emil  T.  Ficenec 


George  W.  Lyle. 
W.  I.  Tingley... 
E.  E.  Chabot... 
G.  C.  Patterson. 


Francis  J.  Farrell 

A.  T.  Stimpfig 

Francis  J.  Farrell 

W.  D.  Funk 

Robert  B.  Smith..  . 

George  B.  Snow 

Frank  E.  Gawn    ... 
Jos.  P.  Siebeneirher. 

Francis  J.  Farrell 

H.  H.  Berryhill 

H.  H.  Berryhill 

C.  B.  Wentzel 

L.  J.  Windle  2 

L.  J.  Windle  2 - 


Charles  L.  Harris. 


Ewalt  P.  Anderson 

Emmanuel  V.  Hillius. 


Conrad  J.  Ralston 

Alex  S.  Harker 

Jacob  T.  Davenport. 


Coffey 

S.  Devries. . 

Burke 

Stoutemyer. 
Coffey 

Burke 

Burke 

S.  Devries 

Coffey 

Coffey 

Coffej 

Coffey 

Alexander 

S.  Devries 

Stoutemyer.. 

Stoutemyer.. 

Coffey 

Alexander.  . . 
Alexander 

Burke 

Stoutemyer. 

Burke 

Stoutemyer.. 

Stoutemyer. 

Burke 

Alexander.  . . 

Burke 

Alexander 

Coffev 

Stoutemyer.. 

Coffey 

Alexander 

Alexander.  .. 

Burke 

S.  Devries 

S.  Devries 

Burke 

Burke 

Burke 

Burke 

Alexander 

S.  Devries 

Stoutemyer.. 
Alexander 

Stoutemyer., 

Stoutemyer. 

Stoutemyer., 

Stoutemyer.. 
Coffey 


Addr. 


Los  Angeles,  Calif. 
El  Paso.  Tex. 
Billings.  Mont. 
Portland,  Oreg. 
Los  Angeles,  Calif. 
Billings,  Mont. 
Billings.  Mont. 
El  Paso,  Tex. 
Los  Angeles,  Calif. 
Los  Angeles,  Ca 
Los  Angeles,  Ca 
Los  Angeles.  Calif. 
Salt  Lake  City,  Utah. 
El  Paso,  Tex. 
Portland.  Oreg. 
Portland.  Oreg. 
Loa  Angeles.  Calif. 
Salt  Lake  City.  Utah. 
Salt  Lake  City.  Utah. 
Billings,  Mont. 
Portland,  Oreg. 
Billings,  Mont. 
Portland,  Oreg. 
Portland.  Oreg 
Billings.  Mont. 
Salt  Lake  City. 
Billings.  Mo 
Salt  Lake  City,  Utah. 
Los  Angeles.  Calif. 
Portland.  Oreg. 
Los  Angeles.  Calif. 
Salt  Lake  City,  Utah. 
Salt  Lake  City.  Utah. 
Billing**,  Mont. 
El  Paso.  Tex. 
El  Paso.  Tex. 
Billings.  Mont. 
Billings,  Mont. 
Billings,  Mont. 
Billings,  Mont. 
Salt  Lake  City,  Utah. 
El  Paso.  Tex. 
Portland,  Oreg. 
Salt  Lake  City.  Utah. 
Portland.  Oreg. 
Portland.  Oreg 
Portland.  Oreg. 
Portland.  <»reu. 
Los  Angeles,  Calif. 


Utah. 


1  Boulder  Dam  and  Power  Plant.  2  Acting.  3  Island  Park  and  Grassy  Lake  Dami. 

Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 


Baker 

Bitter  Root  *_. 

Boise  1 

Boise  1 .  _ 

Burnt  River . 

Frenchtown .-.._ 

Fruitgrowers  Dam 

Grand  Valley,  Orchard  Mesa  3 

Humboldt 

Huotley  *.... 

Hyrum  3 

Klamath,  Langell  Valley  \ 

Klamath.  Horsefly  I 

Lower  Yellowstone  * 

Milk  River:  Chiaook  division  *-- 

Minidoka:  Gravity  1 

Pumping . 

Gooding  1... 

Moon  Lake... 

Newlands  3 .. 

North  Platte:  Interstate  division  * 
Fort  Laramie  division  *__.__ 

Fort  Laramie  division  *_. 

Northport  division  * 

Ogden  River 

Okanogan  I 

Salt  River  2 _ 

Sanpete:  Ephraim  division.  ._ 

Spring  City  division.. 

Shoshone:  Garland  division  *..„_ 

Frannie  division  * . 

Stanfield 

Strawberry  Valley 

Sun  River-  Fort  Shaw  division  4. 

Greenfields  division ... 

Umatilla.  East  division  I... 

West  division  1 . 

Uncompahgre  3 

Upper  Snake  River  Storage 

Weber  River . 

Yakima,  Kittitas  division  1 


Organization 


Lower  Powder  River  irrigation  district 

Bitter  Root  irrigation  district 

Board  of  Control 

Black  Canyon  irrigation  district 

Burnt  River  irrigation  district 

Frenchtown  irrigation  district 

Orchard  City  irrigation  district 

Orchard  Mesa  irrigation  district 

Pershing  County  water  conservation  district 

Huntley  Project  irrigation  district 

South  Cache  W.  U.  A 

Langell  Valley  irrigation  district 

Horsefly  irrigation  district 

Board  of  Control 

Alfalfa  Valley  irrigation  district 

Fort  Belknap  irrigation  district 

Zurich  irrigation  district 

Harlem  irrigation  district 

Paradise  Valley  irrigation  district 

Minidoka  irrigation  district 

Burley  irrigation  district-  . 

Amer.  Falls  Reserv.  Dist.  No.  2. 

Moon  Lake  W.  U.  A... 

Truckee-Carson  irrigation  district 

Pathfinder  irrigation  district.  _ 

Gering-Fort  Laramie  irrigation  district. 

Goshen  irrigation  district 

Northport  irrigation  district... . 

Ogden  River  W.  U.  A. 

Okanogan  irrigation  district 

Salt  River  Valley  W.  U.  A 

Ephraim  Irrigation  Co 

Horseshoe  Irrigation  Co . 

Shoshone  irrigation  district _. 

Deaver  irrigation  district 

Stanfield  irrigation  district 

Strawberry  Water  Users'  Assn 

Fort  Shaw  irrigation  district- 

Greenfields  irrigation  district - 

Hermiston  irrigation  district 

West  Extension  irrigation  district 

Uncompahgre  Valley  W.  U.  A 

Fremont-MadLion  irrigation  district.. 

Weber  River  W.  U.  A 

Kittitas  reclamation  district 


Office 


Baker,  Oreg 

Hamilton,  Mont 

Boise,  Idaho 

Notus,  Idaho.. 

Huntington,  Oreg 

Frenchtown.  Mont 

Austin,  Colo 

Grand  Junction.  Colo 

Lovelock,  Nev. 

Ballantine,  Mont 

Logan,  Utah 

Bonanza.  Oreg 

Bonanza,  Oreg 

Sidney,  Mont 

Chinook.  Mont _ 

Chinook,  Mont 

Chinook.  Mont 

Harlem,  Mont 

Zurich.  Mont.. 

Rupert,  Idaho 

Burley,  Idaho 

Gooding.  Idaho 

Roosevelt.  Utah 

Fallon.  Nev... 

Mitchell.  Nebr 

Gering,  Nebr 

Torrington,  Wyo 

Northport,  Nebr 

Ogden.  Utah. 

Okanogan.  Wash 

Phoenix,  Ariz 

Ephraim.  Utah 

Spring  City.  Utah 

Powell,  Wyo ._ 

Deaver.  Wyo.. 

Stanfield,  Oreg 

Payson,  Utah . 

Fort  Shaw,  Mont 

Fairfield,  Mont 

Hermiston,  Oreg.  ... 

Irrigon,  Oreg 

Montrose.  Colo 

St.  Anthony,  Idaho.  _ 

Ogden.  Utah 

Ellensburg,  Wash 


Operating  official 


Name 


A.Oliver. 

G.  R    Walsh 

Wm.  H.  Tuller 

Chas.  W.  Holmes.. 
Edward  Sullivan.. 

Tom  Sheffer.  . 

S.  F.  Newman 

Jack  H.  Naeve 

Roy  F.  Meffley 

E.  E.  Lewis.. 

H.  Smith  Richards. 
Chas.  A.  Revell... 

Benson  Dixon 

Axel  Persson 

A.  L   Benton 

H.  B.  Bonebright... 

C.  A.  Watkins 

Thos.  M.  Everett.. 

C.  J    Wurth 

Frank  A.  Ballard.. 
Hugh  L   Crawford. 

S.  T.  Baer 

H.  J.  Allred 

W.  H.  Wallace 

T.  W.  Parry 

W.  O.  Fleenor 

Floyd  M.  Roush... 

Mark  Iddings 

David  A.  Scott 

Nelson  D.  Thorp.  _ 

H.  J.  Lawson 

Andrew  Hansen 

Vivian  Larson 

Paul  Nelson 

Floyd  Lucas 

Leo  F.  Clark 

S.  W.  Grotegut 

C.  L.  Bailey 

A.  W.  Walker 

E.  D.  Martin 

A.  C.  Houghton 

Jesse  R.  Thompson 
H.  G.  Fuller 

D.  D.  Harris 

G.G.  Hughes 


Title 


President 

Manager - 

Project  manager 

Su  perin  tenden  t 

President 

Superintendent 

Superintendent 

Superintendent 

Superintendent 

Manager 

Superintendent 

Manager 

President 

Manager 

President 

President 

President 

President 

President ._ 

M  anager ... 

Manager 

Manager 

President 

Manager 

Manager 

Superintendent 

Superintendent 

Manager 

Superintendent 

Manager 

Superintendent 

President.... 

President 

Irrigation  superintendent 

Manager .. 

Superintendent 

President 

Manager.. 

Manager. 

Manager 

Manager 

Manager. 

President - 

Manager 

Manager. 


Name 


Marion  Hewlett 

Elsie  W.  Oliva 

L.  P.  Jensen 

L.  M.  Watson 

Harold  H.  Hursh... 
Ralph  P.  Scheffer... 

A.  W.  Lanning 

C.  J.  McCornuck... 

C.  H.  Jones 

H.  S.  Elliott 

Harry  C.  Parker 

Chas.  A.  Revell 

Dorothy  Eyers 

Axel  Persson . 

R.  H.  Clarkson 

L.  V.  Bogy 

H.  M.  Montgomery 

R.  L.  Barton 

J.  F.  Sharpies 

O.  W.  Paul 

Frank  O.  Redfield.. 

Ida  M.  Johnson 

Louie  Galloway 

H.  W.  Emery 

Flora  K.  Schroeder. 

C.  G.  Klingman 

Mary  E.  Harrach... 
Mabel  J.  Thompson 
Wm.  P.  Stephens... 

Nelson  D.  Thorp 

F.  C.  Henshaw 

John  K  Olsen 

James  W.  Blain 

Harry  Barrows 

K.  J.  Schwendiman. 

F.  A.  Baker 

E.  G.  Breeze 

C.  L.  Bailey 

H.  P.  Wangen 

En os  D.  Martin 

A.  C.  Houghton 

H.  D.  Galloway 

John  T.  White 

D.  D.  Harris 

G.  L.  Sterling 


Address 


Keating. 

Hamilton. 

Boise. 

Notus. 

Huntington. 

Huson. 

Austin. 

Grand  Jctn. 

Lovelock. 

Ballantine. 

Logan. 

Bonanza. 

Bonanza. 

Sidney. 

Chinook. 

Chinook. 

Chinook. 

Harlem. 

Zurich. 

Rupert. 

Burley. 

Gooding. 

Roosevelt. 

Fallon. 

Mitchell. 

Gering. 

Torrington 

Bridgeport. 

Ogden. 

Okanogan. 

Phoenix, 

Ephraim. 

Spring  City. 

Powell. 

Deaver. 

Stanfield. 

Payson . 

Fort  Shaw. 

Fairfield. 

Hermiston. 

Irrigon. 

Montrose. 

St.  Anthony 

Ogden. 

Ellensburg. 


1  B.  E.  Stoutemyer.  district  counsel,  Portland,  Oreg. 

2  R.  J.  Coffey,  district  counsel.  Loo  Angeles,  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  Lake  City.  Utah. 
*  W.  J.  Burke,  district  counsel.  Billings.  Mont. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  A.  B.  Coe,  Editor 
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Secretary  Ickes'  Message  to  National 
Reclamation  Association's  Convention 


Mr.  O.  S.  Warden, 

President,    National    Reclamation   Associ- 
ation, 
Great  Falls,  Mont. 
My  Dear  Mr.  Warden: 

I  regret  that  I  cannot  be  in  Great  Fa  lis 
during  the  period  from  September  24  to 
26  this  year  to  attend  the  ninth  annual 
convention  of  the  National  Reclamation 
Association.  I  hope  that  you  have  a 
good  meeting. 

As  in  every  year  since  1932,  Reclama- 
tion has  continued  this  year  to  advance 
at  an  accelerated  pace.  It  is  a  source 
of  satisfaction  to  me  to  look  back  at  the 
commencement  and  completion,  since  I, 
as  Secretary  of  the  Interior,  first  sent 
to  the  National  Reclamation  Associa- 
tion a  note  of  greeting  on  the  occasion 
of  its  convention  in  1933,  of  such  great 
dams  as  Seminoe,  Alcova,  and  Bull 
Lake,  in  Wyoming;  Taylor  Park  and 
Fruit  Growers,  in  Colorado;  Caballo 
and  Alamogordo,  in  New  Mexico; 
Bartlett,  in  Arizona;  Parker  and  Impe- 
rial on  the  Colorado  River;  Rye  Patch, 
in  Nevada;  Boca,  in  California;  Agency 
Valley,  Crane  Prairie,  and  Unity,  in 
Oregon;  Grassy  Lake  and  Island  Park, 
in  Idaho;  Moon  Lake,  Hyrum,  and 
Pine  View,  in  Utah;  and  Fresno,  in 
Montana.  We  have  built  more  than  a 
score  of  dams  during  these  years.  We 
have,  as  well,  finished  Boulder  Dam  and 
put    it    into    service.     We    have    seen 


magnificent  Grand  Coulee  Dam  rise 
from  its  foundation  as  millions  of  cubic 
yards  of  concrete  have  been  placed  until 
today  it  is  at  its  full  height  of  550  feet 
for  a  large  part  of  its  length.  It,  too, 
soon  will  be  in  service.  We  have 
started  other  dams,  now  at  varying 
stages  of  construction,  such  as  Green 
Mountain  and  Vallecito,  in  Colorado; 
Deer  Creek,  in  Utah;  Friant  and  the 
Great  Shasta,  in  California;  Wickiup, 
in  Oregon,  and  Marshall  Ford,  in 
Texas.  Dams  are,  in  one  sense,  but 
symbols  of  the  fine  work  in  the  conser- 
vation of  water  and  land  resources 
which  is  done  by  the  Bureau  of  Recla- 
mation. They  epitomize  the  irrigation 
water  which  has  been  controlled  and 
made  useful,  the  power  which  has  been 
generated,  and  the  homes  and  farms 
which  have  been  established  through 
this  program. 

It  is  a  pleasure  to  me  to  see,  not  only 
this,  but  all  phases  of  our  broad  con- 
servation program  make  lasting  gains. 
I  count  the  quickening  interest  in 
conservation  as  a  national  policy  among 
the  great  achievements  of  this  national 
administration.  I  thank  the  National 
Reclamation  Association  for  its  fine 
efforts  in  this  work,  and  I  am  confident 
that  the  work  will  continue. 
Sincerely  yours, 

(Sgd.)  Harold  L.  Ickes, 
Secretary  of  the  Interior. 
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Convention  of  National  Reclamation 

Association 


THE  nintli  annual  meeting  of  the  National 
Reclamation  Association  was  in  session  at 
Great  Falls.  Mont..  September  24,  25,  and  26. 
President  O.  S.  Warden  welcomed  the  dele- 
gates to  his  home  town  and  presided  at  the 
meetings.  Official  addresses  of  welcome  were 
delivered  by  Mayor  Wuerthner  of  Great 
Falls,  and  Congressman  .lames  F.  O'Connor 
of  Montana.  Other  western  groups  meeting 
at  Great  Falls  preceding  this  convention  on 
September  22-23  were  the  Association  ef 
Western  State  Engineers,  Mountain  States 
Association  of  Chamber  of  Commerce  Seer" 
taries,  and  National  Reclamation  Association 
Directors;  on  September  23.  Western  Beet 
Growers  Association  and  Western  Governors 
Conference. 


The  Department  of  the  Interior  was  repre- 
sented at  the  meeting  by  Frederic  L.  Kirgis, 

who   addressed   the  Convention   on   the   subject 

of  The  Relation  of  the  Department  of  the 
Interior  to  Western  Development.  The  Bu- 
reau of  Reclamation  was  represented  by  a 
group  from  the  Washington  office  headed  by 
Commissioner  Page  whose  address  was  on 
the  subject  of  Reclamation  in  1041  and 
1H42:  his  Secretary,  Mary  E.  Gallagher; 
•I.  Kennard  Cheadle,  Chief  Counsel;  George 0. 
Sanford,  Chief.  Operation  and  Maintenance 
Division,  whose  address  was  on  the  subject 
of  The  Reclamation  Project  Act  of  1939; 
L.  H.  Mitchell,  Irrigation  Adviser,  who 
treated  the  convention  to  an  illustrated  lec- 
ture on  Saving  Water  in  Transit:  and  W.  E. 


Warne,  Director  of  Information.  A  delega- 
tion of  held  officials  was  present  headed  by 
Chief  Engineer  Harper. 

Governors  Roy  E.  Avers  of  Mont  ma,  Henry 
II.  Blood  of  Utah,  and  Ralph  I..  Carr  of 
Colorado;  Senators  O'Mahoney  of  Wyoming 
and  Wheeler  of  Montana;  Chief  of  Engineers 
of  the  Army  Major  General  Schley:  Public 
Works  Administrator  John  M,  Carmody ; 
Representatives  ('has.  If.  Leavy  of  Washing- 
ton, Carl  T.  Curtis  of  Nebraska.  James  F. 
O'Connor  of  Montana,  and  Compton  I.  White 
of  Idaho,  were  among  the  array  of  person- 
ages   appearing    on    the    elaborate    program. 

Messages  by  letter  were  sent  to  the  conven- 
tion by  President  Franklin  Delano  Roosevelt 
and  Secretary  of  the  Inferior  Harold  I..  Ickes. 


Highlights  of  the  Address  of  John  C.  Page 


Commissioner,  Bureau  of  Reclamation 


WHAT  lies  ahead  for  Reclamation  during  the 
years  1941  and  1942? 

AVe  have  here,  on  the  one  hand,  a  peace-time 
program  geared  to  a  long-range  plan;  a  work 
looking  toward  increased  security  and  added 
wealth.  There,  on  the  other  hand,  we  have 
an  intensive  plan  for  complete  defense,  rap- 
idly being  geared  to  meet  a  national  emer- 
gency; a  work  which  is  commanding  stupen- 
dous efforts. 

In  the  minds  of  all  who  are  interested  in 
the  conservation  of  our  natural  resources  and 
in  the  national  defense  is  this  question:  Must 
the  preparations  for  defense  engulf  the  con- 
servation programs  ? 

Obviously,  anything  which  is  in  conflict 
with  the  needs  of  defense  must  be  shelved,  and 
shelved  now.  It  is  equally  clear  that  our  con- 
servation activities  must  not  needlessly  be 
disrupted,  for  in  them  will  be  found  the 
strength  of  the  sinews  of  the  America  of  the 
future. 


Part  of  the  work  in  progress  as  a  result  of 
the  Reclamation  program  is  important  directly 
and  immediately  to  the  national  defense.  I 
refer  to  the  construction  and  equipping  of 
power  plants  in  connection  with  such  dams 
as  Boulder,  Grand  Coulee,  Shasta,  Seminoe, 
Green  Mountain,  Elephant  Butte,  and  Parker. 
These  are  providing  much  and  will  provide 
more  power  for  essential  industries,  such  as 
the  manufacture  of  airplanes,  and  the  mining 
and  smelting  of  metals  and  minerals. 

An  additional  part  of  the  work  may  be  of 
importance  in  the  comparatively  near  future. 
If  defense  needs  should  develop  an  urgent 
requirement  for  new  sources  of  food  supplies, 
as  did  happen  once  within  the  memory  of 
every  person  in  this  room,  the  expansion  by 
irrigation  of  cultivatable  areas  will  assume 
real  importance.  This  will  be  made  possible 
by  construction  now  in  progress  of  irrigation 
works  to  serve  such  new7  land  projects  as  the 
Yakima-Roza,    the    Boise-Payette,    the    Sho- 


shone-Heart  Mountain,  the  Gila,  and  the  All- 
American  Canal. 

We  must  all  understand  that  the  demand 
for  funds  and  men  for  defense  will  establish 
the  priorities  of  work  until  our  democracy, 
our  liberties,  and  our  way  of  life  have  been 
safeguarded.  It  seems  inconceivable  now 
that  a  crisis  could  develop  which  would  de- 
mand cessation  of  the  work  we  are  doing. 

As  President  Franklin  D.  Roosevelt  said 
last  May,  and  repeated  just  this  month, 
"There  is  nothing  in  our  present  emergency 
to  justify  a  retreat  from  any  of  our  social 
objectives — conservation  of  resources,  assist- 
ance to  agriculture,  better  housing,  and  help 
to  the  underprivileged." 

That  the  impact  of  migrations  from  the 
Great  Plains  has  been  felt  most  heavily  in 
the  far-Western  States  is  shown  by  prelimi- 
nary census  figures  for  1940.  While  the  pop- 
ulation of  the  United  States  as  a  whole  in 
the   past    decade    increased    only   6.5   percent, 
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the  gain  in  the  11  Mountain  and  Pacific 
States  was  more  than  13  percent. 

In  contrast  to  the  experience  of  the  dry- 
farm  counties  is  the  record  of  gains  in  pop- 
ulation registered  by  counties  in  which  Fed- 
eral Reclamation  projects  are  located.  Al- 
most without  exception,  these  counties  have 
continued  their  unbroken  growth.  Scotts- 
bluff  County  in  the  heart  of  Nebraska's 
drought  area  may  be  cited  as  an  example. 
Its  population  has  increased  13  times  since 
the  North  Platte  project  turned  its  range 
land  into  flourishing  irrigated  farms.  With 
tin-  completion  of  the  Vale  and  Owyhee  proj- 
ects the  number  of  persons  in  Malheur 
County,  Oreg.,  increased  in  population  by 
more  than  8,500  in  the  past  decade. 

It  takes  time  to  plan  and  to  build  an  irri- 
gation system.  The  Federal  Reclamation 
program  cannot  be  expanded  overnight  to 
meet  the  impact  of  an  urgent  need,  quickly 
arising. 

Operation  and  Maintenance 

Turning  now  to  specific  problems  which 
will  interest  the  members  of  the  National 
Reclamation  Association,  the  task  of  placing 
in  operation  the  Reclamation  Project  Act  of 
193!)  this  year  has  given  added  emphasis  all 
along  the  line  to  operation  and  maintenance 
activities.  Much  preliminary  work  lias  been 
done  on  revision  of  repayment  contracts. 
Some  requests  for  reclassification  of  land  are 
being  filled.  We  are  now  looking  forward  to 
a  report  from  a  special  committee  named  by 
Secretary  of  the  Interior  Harold  L.  Ickes  to 
investigate  the  repayment  problems  of  cer- 
tain project  units  as  was  contemplated  by 
secction  7  of  the  1939  act.  The  Operation  and 
Maintenance  Division  is  now  expanding  its 
organization  to  increase  the  amount  of  assist- 
ance that  can  be  given  directly  to  the  set- 
tlers, new  and  old. 

As  a  result   of  one   of   the   President's  re- 


organization orders,  a  certain  class  of  soil 
conservation  work  was  transferred  to  the 
Department  of  the  Interior.  This  transfer 
will  make  it  possible  for  the  Bureau  of  Recla- 
mation to  institute  this  year  on  its  projects 
some  work  of  this  type.  Studies  are  now 
in  progress  to  design  a  program  for  the 
projects.  We  must  of  necessity  start  slowly 
along  this  new  line.  I  believe  that  a  sound 
beginning  made  this  year  may  lead  to  major 
betterments  and  benefits  in  the  future. 

The  maintenance  of  an  even  flow  of  repay- 
ments into  the  Reclamation  fund  is  essential 
to  the  orderly  completion  of  nearly  a  score 
of  projects  which  are  being  financed  from 
the  fund.  Even  then  the  old  problem  of  aug- 
menting the  fund  continues  a  pressing  one. 
About  $200,000,000  will  be  needed  altogether 
to  complete  these  projects  over  a  period  of 
several  years.  Since  accretions  to  the  fund 
have  been  depleted  by  the  virtual  cessation 
of  public  land  sales,  the  fund  is  now  inade- 
quate. It  seems  apparent  that  some  time  in 
the  near  future  to  meet  a  temporary  situa- 
tion it  will  be  necessary  either  to  advance 
money  from  the  general  treasury  to  the  Recla- 
mation fund  or  to  shift  the  larger  projects 
now  being  financed  by  appropriations  from 
the  Reclamation  fund  to  the  column  of  gen- 
eral fund  appropriations.  When  the  large 
projects  such  as  Grand  Coulee  Dam  and  the 
Central  Valley  project  begin  their  repay- 
ments, this  situation  should  be  considerably 
relieved.  The  repayment  record  has  been 
satisfactory  for  the  most  part.  Extensions 
have  been  granted  under  the  provisions  of 
the  so-called  Little  Relief  Act  of  1939  for 
less  than  20  percent  of  the  amounts  due  on 
construction  costs. 

It  is  evident  that  because  of  the  importance 
of  Reclamation  to  the  job  of  rehabilitating 
many  now  homeless  and  the  emphasis  the 
Congress  has  placed  on  this  phase  of  our 
work,  the  Bureau  of  Reclamation  must  plan 
carefully  the  settlement  and  development  of 


its  project  lands,  and  that  it  must  contin 
the  investigations  of  water  and  land 
sources  by  which  potential  future  deveh 
ments  are  blocked  out.  The  first  of  whal 
feel  will  be  a  series  of  thorough  studies  1 
the  planning  of  the  development  of  proj' 
lands  has  been  in  progress  this  year.  I  re: 
to  the  joint  investigations  of  the  Columl 
Basin  irrigation  project.  More  than  40  agi 
cies,  Federal,  State,  and  local,  are  cooper 
ing  to  determine  the  best  methods  for  1 
development  of  the  1,200,000  acres  which  vi 
be  irrigated  by  Grand  Coulee  Dam.  The 
vestigations  for  preconstruction  planni 
have  continued  at  a  satisfactory  rate  tl 
year.  It  has  been  possible,  as  a  result 
larger  appropriations  in  recent  years, 
place  some  of  these  preliminary  investij 
tions  on  a  drainage  basin  basis,  rather  th 
on  a  project  basis.  This  is  an  imports 
advance,  and  I  hope  that  funds  may  contin 
to  be  made  available  at  rates  which  v> 
permit  the  expansion  of  the  practice  to  coi 
all  of  the  West.     Sound  planning  demands 

I  am  sure  all  will  be  interested  to  kn 
that  we  have  been  able  by  virtue  of  the  p 
liminary  investigations  to  obtain  a  mi 
nearly  accurate  picture  of  the  ultimate  exti 
of  western  irrigation. 

First,  let  me  say  that  at  present  abi 
20,000,000  acres  are  irrigated,  and  that  t 
area  provides  virtually  all  the  opportunit 
for  close  settlement  in  rural  areas  which  n 
exist  west  of  the  100th  meridian.  We  es 
mate  that  approximately  43,000,000  acres  n 
be  irrigated  eventually.  This  total  ineluc 
land  now  irrigated  and  about  2,500,000  ac 
which  are  within  areas  to  be  served 
projects  now  under  construction. 

We  are,  in  other  words,  approximately 
the  half-way  point  in  the  development  of  t 
West  by  irrigation  in  this  year  of  our  Lc 
1940.  One  has  but  to  see  what  has  result 
from  irrigation  in  the  past  to  anticipate  wl 
is  yet  to  come. 


Excerpts  from  the  Address  of  Frederic  L.  Kirgis 

First  Assistant  Solicitor,  Department  oj  the  Interior 


THE  Department  of  the  Interior  houses  a 
family  of  agencies  which  are  primarily  con- 
cerned with  the  conservation  of  resources 
and  witli  the  development  of  the  West. 

Through  the  Land  Office,  the  Geological 
Survey,  the  Bureau  of  Mines,  the  Indian 
Office,  the  National  Park  Service,  the  Fish 
and  Wildlife  Service,  the  Petroleum  Conser- 
vation Division,  the  Grazing  Service — to  cite 
several  examples — and  through  the  Bureau 
of  Reclamation,  Interior  is  tied  to  the  West 
as  is  no  other  Department  of  our  Govern- 
ment. 


The  Department  today  is  a  far  cry  from 
the  agency  which  was  set  up  in  1849  to  dis- 
pose of  public  land,  yet  from  that  agency  it 
has  grown.  In  its  growth  the  Department 
has  but  kept  pace,  since  gold  rush  days,  as 
our  country  strode  toward  maturity.  The 
growth  reflects,  as  well,  the  increasing  ma- 
turity of  our  thinking  with  respect  to  our 
national  resources.  The  Department  of  the 
Interior  has  done  its  part  and  more  in  the 
long  fight  to  oust  exploitation  and  to  place 
conservation  as  a  national  objective. 

It   is   important  to  the  West  that  the  De- 


partment of  the  Interior  keep  on  the  mi 
with  eyes  front.  I  feel  that  it  is  import! 
to  the  Department  of  the  Interior  that  si 
groups  as  the  National  Reclamation  Assoc 
tion  act  as  guidon  bearers  to  keep  the  wh 
western  parade  in  formation. 

The  reclamation  act  was  signed  on  Ji 
17,  1902.  The  Bureau  of  Reclamation  s 
operates  under  that  act,  but  the  law  I 
been  much  modified,  amended,  and  ela 
rated.  And  this  is  as  it  should  be.  Coi 
anyone  who  might  have  been  standing  at  1 
elbow   of  Theodore   Roosevelt    in    the   Wh 
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House  that  June  day  38  years  ago  have  fore- 
seen the  control  of  the  Columbia  River  by 
Grand  Coulee  Dam  and  could  anyone  have 
provided  for  it  then?  The  electric  age  had 
not  fuly  dawned  in  1902  and  Grand  Coulee 
Dam  is  feasible  only  because  of  its  hydro- 
electric power.  Could  anyone  then  have 
foreseen  the  Central  Valley  project  in  Cal- 
ifornia? Development  in  the  basins  of  the 
Sacramento  and  the  San  Joaquin  Rivers  was 
in  its  infancy  at  that  time  and  the  pumps 
had  not  been  designed  which  since  have 
lowered  the  water  tables  and  made  necessary 
the  geographical  reapportionment  of  the  wa- 
ters of  central  California.  Could  anyone  in 
1902  have  visualized  the  Colorado-Big  Thomp- 
son project  with  a  13-mile  tunnel  through 
the  Continental  Divide?  Perhaps  vaguely 
one  could,  as  might  have  Jules  Verne,  but 
the  engineers  were  not  ready  to  undertake 
so  long  a  tunnel  in  those  days.  Could  any- 
one four  decades  ago  have  outlined  the  plan 
adopted  recently  for  the  reclamation-relief 
projects  now  being  started  in  the  northern 
Great  Plains  States? 

If  the  reclamation  law  had  not  been  a  dy- 
namic, a  forward-moving  thing  during  these 
38  years ;  if  it  had  not  been  able  to  meet, 
through  extensions  and  modifications,  the 
needs  of  the  progressing  times,  it  undoubt- 
edly would  have  been  laid  away  on  a  shelf 
long  since. 

Reclamation  has  reset  its  sights  from  time 
to  time  while  holding  the  fundamental 
thought  that  it  must  provide  opportunities 
for  new  homes  and  that  it  must  develop  the 
West.  If  it  ever  should  cease  to  do  so.  if 
you  of  the  West  ever  permit  reclamation  to 
cease  to  reset  its  sights  from  time  to  time, 
then  I  fear  the  march  of  reclamation  will 
be  nearly  done. 

Relief  and  Reclamation 

In  recent  years  the  drought  and  the  mi 
grations  of  indigent  people  for  which  the 
drought  in  part  has  been  responsible  have 
operated  powerfully  to  broaden  the  reclama- 
tion program.  Tbsse  pointed  out  the  need 
for  utilization  of  little  rivers  for  the  watering 
of  small  areas  to  be  used  in  resettling  and 
stabilizing  stricken  communities.  Heavy  re- 
lief loads  of  necessity  were  being  carried  in 
the  areas  which  needed  such  opportunities 
most.  Generally  for  these  small  areas  the 
cost  per  acre  of  the  irrigation  systems  ex- 
ceeded the  amount  which  the  water  users 
could  be  expected  to  repay.  What  could  be 
more  logical  than  to  join  relief  and  reclama- 
tion programs  to  provide  a  type  of  irrigation 
project  not  wholly  reimbursable?  This  was 
done,  and  now  the  prospect  is  for  gradual 
readjustments  of  permanent  value  in  the  lain] 
use  of  many  drought-stricken  sections,  with 
attendant  and  very  real  gains  for  the  thou- 
sands of  families  who  are  involved.  It  is 
good  thus  to  provide  ways  for  men  to  work 
out  futures  for  themselves. 

Prominent    also    among    the    influences    is 


hydroelectric  power,  which  has  made  eco- 
nomically feasible  great  projects  through  the 
teaming  of  turbines  with  irrigation  works. 
Power  has  become  a  mighty  ally  of  the  irri- 
gation canal  in  the  development  of  the  West. 
It  has  made  possible  Boulder  Dam,  Grand 
Coulee  Dam,  the  Central  Valley  project,  the 
Kendriek  project  in  Wyoming,  the  Colorado- 
Big  Thompson  project,  and  power  holds  the 
promise  of  assistance  in  many  other  areas. 
There  must,  however,  be  something  recipro- 
cal in  the  relationship  of  allies,  and  this  vital 
something  in  the  relationship  with  power 
should  not  be  overlooked  by  western  irriga 
tion  leaders.  There  must  be  no  intent  to 
subjugate  power  to  irrigation,  for  power  is 
too  strong  to  be  shackled. 

I  mean  that  hydroelectric  power  can  and 
should  be  used  to  bring  widespread  public 
benefits  comparable  in  some  ways  with  those 
which  are  obtained  from  irrigation.     If  it  is 


right  to  seek  wide  public  benefits  through 
irrigation  then  it  is  right  to  seek  similarly 
wide  public  benefits  from  the  hydroelectric 
power  which  is  developed  in  conjunction  with 
irrigation.  Any  plan  for  the  combination  of 
irrigation  and  power  which  overlooks  the 
public  services  that  may  be  rendered  by  either 
has  in  it  a  weakness  potentially  fatal. 

Along  all  the  roads  on  which  the  agencies 
of  the  Department  of  the  Interior  move  arc 
the  mileposts  which  mark  advances  in  the 
development  of  the  West  and  of  the  Nation 
as  a  whole.  It  is  recognized  that  the  rela- 
tionship of  the  Department  to  the  develop- 
ment of  the  West  is  one  that  is  close  and  inti- 
mate ;  one  that  imposes  a  responsibility  on 
both  the  officials  of  the  Department  and  the 
leaders  in  these  Western  States  to  see  that 
the  programs  administered  by  the  agencies  of 
the  Department  are  guided  by  the  public 
interest  toward  a  bright  future. 


Know  Your  Northwest  Series 


THE  Northwest  Regional  Council  has  just  is- 
sued three  booklets  of  the  following  titles: 

1.  Soil  Conservation  in  Outline. 

2.  Forest  Depletion  in  Outline. 

3.  Pacific  Northwest  Resources  in  Outline. 
This   is   an    educational   series   and   others 

will  follow.  The  purpose  is  to  present  in 
nontechnical  language  fads  on  the  subjects 
featured  which  make  them  adaptable  to  class- 
room presentation.  The  material  is  derived 
from  a  wide  variety  of  published  sources 
and  field  observation  and  as  presented  sug- 
gests other  sources  of  information  for  those 
seeking  educational  material.  They  may  also 
serve  as  a  guide  to  teachers  in  setting  up 
study  units.  They  are  definitely  not  text- 
books but  the  student  will  find  them  helpful 
in  reaching  a  fair  understanding  of  the 
fundamentals  of  each  subject. 

Copies  may  be  secured  by  addressing  the 
Northwest  Regional  Council,  Portland,  Oreg. 
They  are  priced  at  25  cents  each. 

The  objectives  of  the  Northwest  Regional 
Council  are  as  follows: 

1.  To  stimulate  a  greater  public  awareness 
of  the  basic  problems  of  the  Pacific  North- 
west. 


2.  To  make  available  at  all  educational 
levels  accurate  and  stimulating  materials 
concerning  the  social,  economic,  and  govern- 
mental problems  of  the  region. 

3.  To  provide  the  machinery  for  conference 
and  consultation  among  the  advisory,  re- 
search, planning,  and  educational  agencies 
concerned  with  the  orderly  development  of  the 
Pacific  Northwest. 

4.  To  foster  coordinated  research  in  the 
natural  and  human  resource  fields  so  that 
wasteful  duplication  may  be  avoided  and  new 
fields  for  constructive  research  may  become 
more  clearly  defined. 

5.  To  act  as  a  clearing  house  for  the  inter- 
change of  bibliographic  and  other  technical 
data  of  regional   significance. 

6.  To  make  known  the  training  required 
and  opportunities  available  for  career  ser- 
vice in  the  various  agencies  of  Federal, 
State,  and  local  government.  To  encourage 
the  extension  of  sound  public  service  training 
facilities. 

7.  To  assist  by  means  of  publication  and 
grants-in-aid  specific  research  of  a  highly 
significant  character  and  primarily  regional 
in  scope. — M.  A.  S. 


Mexican  Officials,  Visitors 


GUSTAVO  P.  SERRANO,  Water  Commis- 
sioner of  the  International  Boundary  Com- 
mission, United  States  and  Mexico,  and 
Sanchez  Gavito,  an  official  of  the  Mexican 
Claims  Commission,  called  to  pay  their  re- 
spects at  the  Washington  office  of  the  Bureau 
of  Reclamation  during  September.  They  were 
on  an  automobile  tour  which  took  them  from 
Washington  to  Knoxville,  Tenn.,  where  they 
viewed  the  dams  of  the  Tennessee  Valley 
Authority. 


Mr.  Serrano  was  a  former  associate  of 
American  members  of  the  International 
Water  Commission,  United  States  and  Mexico, 
of  which  the  late  Dr.  El  wood  Mead  was  chair- 
man of  the  American  section,  and  Mr.  Serrano 
chairman  of  the  Mexican  section.  The  Com- 
mission's study,  extending  over  a  period  of  5 
years,  was  concluded  with  a  report  to  Con- 
gress which  was  printed  as  House  Document 
No.  359,  Seventy-first  Congress,  second 
session. 
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Airports  Serving  Federal  Reclamation  Project 


By  MAE  A.  SCHNURR,  Chief,  Public  Relations  Division 


A  SURVEY  of  airports  and  facilities  serving 
project  territory  reveals  the  fad  that  we 
have  benefited  in  improved  transportation 
facilities  by  America's  progress  in  the  aero- 
nautical arts  and  sciences.  Many  of  these 
airbases  have  been  inaugurated  or  enlarged 
and  improved  by  Government  agencies  such 
as  the  Work  Projects  Administration,  the 
National  Park  Service,  and  the  Civilian  Con- 
serva  i  ion  <  'orps. 

The  Civil  Aeronautics  Authority  conducted 
a  national  survey  of  airports  and  in  a  re- 
port to  Congress  made  recommendations  rela- 
tive to  the  desirability  of  Federal  participa- 
tion     in      the      construction,      improve nt, 

development,  operation,  and  maintenance  of  a 
national  system  of  airports,  and  to  the  nature 
and  extent  of  such,  participation.  Its  report 
was  printed  as  House  Document  245,  Seventy- 
sixth  Congress,  first  session.  It  shows  1907 
existing  civil  airports  (excluding  intermedi- 
ate fields  and  seaplane  bases)  as  of  January 
1,  1939. 

Serving  projects  of  the  Bureau  of  Reclama- 
tion are  .">(>  airports.  These  range  from  tly- 
ing  fields  with  modern  equipment,  servicing 
facilities,  and  hangars,  l<>  "postage  stamp" 
landing  fields  and  are  located  on  project 
areas,  in  towns  on  projects,  or  in  cities  short 
distances  from  projects.  A  review  of  these 
follows  : 

Belle  Fourclic  project,  South  Dakota,  has 
a   field  to  accommodate  small  planes  only. 

Boise  project,  Idaho. — This  project's  air- 
field is  on  a  federally  lighted  transcontinental 
airway. 

In  addition  to  the  Boise  Municipal  Airport, 
two  Boise  project  cities  have  municipal  air- 
ports, Nampa  and  Caldwell,  both  surrounded 
by  land  irrigated  under  the  project.  Further 
development  of  these  fields  is  being  sponsored 
under  the  progressive  program  of  the  Shite 
Aeronautics  Division. 

During  the  winter  when  all  highway  trans- 
portation in  the  mountains  is  blocked  by  heavy 
snows,  regular  airplane  service  is  maintained 
to  a  number  of  mining  camps  in  central  Idaho 
and  to  Deadwood  Reservoir.  This  reservoir 
is  located  about  55  miles  northeast  of  Boise 
in  rugged  mountain  country  and  furnishes 
storage  for  the  Black  Canyon  power  plant  on 
Hie  Payette  River  near  Einmett.  Airplanes 
carrying  mail,  supplies,  and  passengers  are 
equipped  with  skis  and  make  landings  on  the 
ice  or  in  a  cleared  urea  at  the  upper  end  of 
the  reservoir. 

Boulder  Canyon  project,  Arizona-Nevada. — 
The  Boulder  City  Airport  was  completed  by 
C.  C.  C.  enrollees  under  the  direction  of  the 
National   Park   Service. 

The  National  Park  Service  issued  an  exclu- 


sive permit  to  the  Grand  Canyon-Boulder  Dam 
Tours,  Inc..  for  the  operation  of  the  tield.  This 
permittee,  with  the  inauguration  of  air  mail 
and  passenger  service  in  and  out  of  Boulder 
City  on  April  :}.  1938,  leased  the  field  to  T. 
W.  A. 

In  addition  to  the  service  by  T.  W.  A.,  the 
Grand  Canyon-Boulder  Dam  Tours.  Inc..  has 
planes  available  for  trips  over  the  area  around 
the  dam.  and  charter  trips  to  Death  Valley, 
Grand  Canyon,  Pierce  Ferry,  and  any  points 
in  the  United  States  where  practical  landing- 
is  possible. 

Also  within  the  project's  area  is  a  very  spec- 
tacular field  at  Pierce  Ferry  near  the  shore 
of  Lake  Mead.  This  field  is  situated  on  a 
bluff  and  is  known  as  the  field  where  one  tlies 
up  to  land. 

Carlsbad  project,  New  Mexico. — This  project 
is  served  by  an  airport  approximately  160 
acres  in  extent,  located  about  2  miles  south 
of  the  town  of  Carlsbad,  which  is  situated  on 
the  project. 

Columbia  Basin  project  (Grand  fouler 
Dam),  Washington. — An  airport,  located  on  a 
bench  on  the  east  side  of  Columbia  River. 
about  a  mile  below  the  dam.  was  built  as  an 
unemployment  emergency  project  in  the  win- 
ter of  1933-34  by  the  Washington  E.  R.  A.,  un- 
der the  supervision  of  Okanogan  County  Com- 
missioners and  the  National  Guard.  During 
the  tourist  season,  planes  are  available  for 
short  sightseeing  trips  up  and  down  the  Colum- 
bia ami  over  the  works  area. 

Frenchtow-n  project.  Montana. — Headquar- 
ters for  this  project  is  located  at  Missoula.  17 
miles  distant,  where  there  is  a  municipally 
owned  airport,  all-weather  field  and  equipped 
for  night  service. 

Grand  Valley  project.  Colorado. — The  mu- 
nicipal airport  is  situated  ,°>  miles  north  of 
the  city  limits  of  Grand  Junction  on  a  tract 
of  242  acres.  Local  sightseeing  planes  are 
regularly  housed  at  the  field. 

Kendriek  project.  Wyoming. — Wardwell  field 
lies  5  miles  north  of  the  city  of  Casper,  Wyo., 
headquarters  for  the  Bureau  of  Reclamation 
on  the  Kendriek  project.  Inland  Air  Line.-  In- 
corporated operates  the  field.  A  Government 
installed  marker  atop  the  Wyoming  National 
Bank  building  in  downtown  Casper  indicates 
the  landing  field  location.  Beacons  light  the 
way  from  Cheyenne  to  Billings. 

K  la  mat  It  project,  Oregon-California-. — The 
airport  is  located  5  miles  southeast  of  the 
city  of  Klamath  Falls  and  is  owned  by  the 
city.  It  is  reached  by  a  paved  highway  and 
occupies  an  area  of  320  acres. 

Milk  River  project.  Montana. — Airports  at 
Glasgow  and   Havre  serve  this  project.     The 


Glasgow  field  is  1  mile  from  the  center  of  ti 
city.  The  Havre  Municipal  Airport,  coverin 
160  acres,  is  located  4  miles  from  the  cente 
of  the  city. 

Minidoka  project.  Idaho. — The  Burley  Mi 
nicipal  Airport  is  situated  adjacent  to  tfc 
east  boundary  of  Burley.  W.  P.  A.  forces  ha\ 
assisted  materially  in  improvement  of  tl 
field. 

Ogden  River  project,  Utah. — The  Ogde 
Municipal  Airport,  which  is  located  3.3  mil 
south  of  the  center  of  the  business  section  ( 
Ogden  City,  has  been  leased  from  the  Ogde 
Land  Co.  for  a  period  of  years. 

Orland  project.  California. — The  airport  ; 
Willows.  16  miles  south  of  Orland,  serves  th: 
project.  If  is  supported  jointly  by  the  low 
of  Willows  and  the  county  of  Glenn,  covei 
160  acres,  is  an  all-weather  flying  field,  an 
is  equipped  for  night  flying. 

Agriculture  is  served  in  the  form  of  airplai 
seeding.  Portions  of  the  southern  end  ( 
Glenn  County  and  the  north  end  of  Colus 
County  are  well  adapted  to  the  growing  ( 
rice  and  a  largo  acreage  has  been  devote 
to  the  raising  of  this  crop  for  some  yea: 
past.  Due  to  the  late  spring  rains,  whic 
prevail  every  year,  the  lands  are  seldom  di 
enough  at  seeding  time  to  allow  this  work 
be  done  with  machines  so  that  in  many  casi 
in  the  past  it  was  late  in  the  season  befo: 
operations  could  be  started.  Some  invent^ 
genius  conceived  the  idea  of  broadcasting  ri> 
seed  from  a  plane  and  a  venturesome  pil 
was  found  who  was  willing  to  demonstra 
his  prowess  as  an  aid  to  agriculture. 


TITLES  TO  PHOTOS  OPPOSITE 

1.  Phoenix,  Ariz.  (Salt  River  project) 

2.  Grand  Coulee  Dam  (Columbia  Basi 

project) 

3.  Fly  Field,  Yuma,  Ariz. 

4.  Salt  Lake  City,  Utah 

5.  Boise,  Idaho 

6.  Hangar  on  Fly  Field,  Yuma 

7.  El  Paso,  Tex.  (Rio  Grande  projec 

8.  Radio    towers    at    airport,    Burle 

Idaho  (Minidoka  project) 

9.  Burley,  Idaho 

10.  Concrete  marker  at  center  of  airpoi 

Burley,  Idaho 

11.  Missoula,  Mont.,  airport 

12.  Biggs  Field,  U.  S.  Army,  El  Pas 

Tex. 

13.  Boulder  City  Airport,  Nevada 

14.  River  Ferry  Airport,  Nevada 

15.  Casper   Airport,    Kendriek    projec 

Wyoming 

16.  Phoenix  Municipal  Airport,  Arizot 


{  280  }         The  Reclamation  Era,  October  1940 


u       O 

<       u 

5     ^ 

w       O 

O   fc    « 

,~ 

u  o  CU 

H 

z§  2 

0 

-  =  = 

W     <      r_ 

a 

R 

T. 

H  O    < 

t.  J  o 

v 

LJ 

^ 

>. 

PART  0 
OWING 

IRRI 

- 

-i  l 

s 

■ 

3"  d 

■ 

f  2.S2  7  77^  Reclamation  Era,  October  1940 


From  that  idea  have  developed  the  prac- 
tices which  are  yearly  demonstrating  their 
effectiveness  and  economy.  At  the  present 
time  small  planes  are  used  for  the  work.  The 
plane  is  equipped  with  a  hopper  located  just 
forward  of  the  pilot's  seat  and  just  back  of 
the  plane's  propeller.  In  the  bottom  of  the 
hopper  is  a  sliding  gate  which  can  be  con- 
trolled by  the  pilot.  Seed  going  through  the 
gate  drops  on  a  pan  which  is  divided  into 
flaring  channels  by  vertical  partitions.  Both 
ends  of  the  pan  are  open  and  one  end  is  just 
behind  the  propeller.  The  air  stream  from 
the  propeller  passes  through  the  flaring  chan- 
nels of  the  pan  and  carries  with  it  the  seed 
which  leaves  the  plane  in  a  comparatively 
uniform  manner.  It  is  said  the  stands  of  rice 
secured  through  this  manner  of  seeding  are 
far  more  uniform  than  those  to  be  had  by 
seeding  in  the  conventional  manner.  It  is  the 
practice  to  seed  with  the  ground  covered  with 
water  to  a  depth  of  5  or  6  inches,  and  since 
the  rice  seed  is  heavy  it  at  once  sinks  below 
the  water  surface  and  is  hidden  from  the 
birds  which  always  make  inroads  on  dry 
seedings. 

In  the  seeding  operations,  the  field  to  be 
sowed  is  marked  off  into  strips  by  placing 
flags  across  the  two  ends  designating  the 
widths  of  the  strips  to  be  covered  by  one 
passing  of  the  plane.  The  planes  fly  at  a 
speed  of  approximately  100  miles  per  hour 
and  at  a  height  of  30  feet  above  the  ground. 

Owyhee  project,  Oregon-Idaho. — At  pres- 
ent the  Owyhee  project  has  only  one  im- 
proved airport,  the  municipal  field  at  Ontario, 
Oreg.,  which  has  been  developed  by  the  city 
and  Work  Projects  Administration.  This 
field  also  serves  as  a  Department  of  Com- 
merce intermediate  field.  Just  to  the  west 
of  the  airport  stretches  the  bright  aluminum- 
painted  Malheur  River  Siphon,  a  4%-mile 
steel  pipe  line  carrying  water  from  the  main 
North  Canal  of  the  Owyhee  project  to  the 
Dead  Ox  Flat  division.  This  provides  an  ex- 
cellent landmark  even  when  visibility  is  poor. 

Provo  River-Sanpete  projects,  Utah. — The 
Salt  Lake  Municipal  Airport  serves  these 
projects.  It  is  an  important  transcontinental 
field  located  4  miles  west  of  the  business  dis- 
trict of  Salt  Lake  City.  It  has  an  attractive 
group  of  administration  buildings  and  at  the 
edge  of  the  field  are  seven  hangars  owned  by 
Salt  Lake  City,  the  individual  transport  com- 
panies, the  Army,  and  the  Thompson  Flying 
School.  Its  location  makes  it  the  hub  of  avi- 
ation transportation  and  communication  in 
the  Western  States.  Situated  in  the  natural 
center  of  intermountain  industry  and  western 
scenic  America,  it  affords  an  excellent  point 
of  dispatch  for  passenger,  air  mail,  and  ex- 
press service.  The  Bureau  of  Reclamation 
projects  in  Utah  are  well  served  by  this  air- 
port as  it  can  be  reached  from  the  most  dis- 
tant project  within  3  hours  by  automobile. 

Two  of  the  runways  constructed  through 
a  W.  P.  A.  project  are  claimed  to  be  among 
the  longest  paved  runways  in  the  world. 
The  north-south  and  the  northwest-southeast 


runways  are  each  5,500  feet  long  and  150  feet 
wide.  The  east-west  runway  is  4,000  feet 
long  and  150  feet  wide  Salt  Lake  City's 
airport  represents  an  investment  of  approxi- 
mately $2,000,000,  and  is  listed  as  one  of  the 
outstanding  airports  in  the  United  States. 

Rio  Grande  project,  New  Mexico-Texas.- — ■ 
The  El  Paso  Municipal  Airport  serves  this 
project.  In  addition  to  the  municipal  air- 
port, the  United  States  Army  also  maintains 
Biggs  Field  Airport  at  Fort  Bliss,  which  is 
increasing  in  size  and  importance  as  the  avi- 
ation branch  of  our  military  force  expands. 

Riverton  project,  Wyoming. — The  Keating 
Airport,  which  serves  this  project,  is  located 
on  a  section  of  land  about  midway  between 
the  town  of  Riverton  and  the  first  project 
lands  to  the  west. 

Salt  River  project,  Arizona. — The  munici- 
pally owned  airport  at  Phoenix,  Ariz.,  known 
locally  as  Sky  Harbor,  is  officially  rated  as 
a  transport  airport  and  is  considered  to  be 
one  of  the  finest  of  its  kind  in  the  Southwest. 

Sun  Hirer  project,  Montana. — An  airport  at 
Great  Falls,  Mont.,  35  miles  southeast  of  the 
project,  and  one  at  Choteau,  10  miles  north- 
west,  serve   this  project. 

Truckee  li'irer  Storage  and  Humboldt  proj- 
ects, Nevada. — This  airport  is  located  4% 
mile-  southeast  of  Reno,  Nov.,  about  1% 
mill's  east  of  the  Reno-Carson  City  Highway. 

Umatilla  project,  Oregon. — The  Pendleton 
Airport  owned  by  the  city  serves  this  project 
and  is  situated  about  3  miles  northwest  of 
Pendleton. 

Yah  project,  Oregon. — The  Vale  project 
airport,  located  approximately  1  mile  south 
of  the  city  of  Vale,  will  accommodate  the 
landing  and  taking  off  of  large  cabin  planes. 
There  is  another  airport  lying  between  Vale 
and  Ontario  near  the  latter  city. 

Yakima  project,  Washington. — The  Yakima 
project  has  airport  facilities  at  Yakima,  El- 
lensburg,  Easton,  Sunnyside,  Prosser,  Cle 
Elum,  and  Toppenish. 

The  Yakima  Municipal  airport  is  3  miles 
southwest  of  the  city  center  of  Yakima  and 
is  reached  by  a  concrete  highway. 

Twenty-five  miles  to  the  north  is  the  Ellens- 
burg  Airport,  which  is  located  about  2  miles 
from  the  city  center  of  Ellensburg  and  is 
reached  by  hard-surfaced  roads. 

The  Cle  Elum  Airport  is  located  about  2 
miles  from  Cle  Elum,  on  a  gravelled  road. 

The  Easton  Airport  is  an  emergency  land- 
ing field  and  can  be  used  only  during  the 
summer,  except  in  extreme  emergencies.  It 
is  located  1%  miles  from  Easton,  near  the 
concrete  State  highway. 

Prosser,  Sunnyside,  and  Toppenish  have 
airports  which  can  be  used  only  for  daylight 
emergency  landings.  The  Prosser  and  Sun- 
nyside Fields  are  of  sufficient  size  to  accommo- 
date transport  planes. 

Yuma  project,  Arizona. — Fly  Field,  the 
local  aviation  field,  is  located  4J/_>  miles  south 
of  Yuma,  Ariz.,  on  the  Yuma  Mesa  with 
United  States  Highway  No.  80  bounding  it 
on  the  north.     The  field  derives  its  name  from 


the  late  Col.  P..  F.  Fly  of  Yuma  Mesa  fame, 
who  for  many  years  was  actively  engaged 
in  advancing  the  interests  of  the  Yuma  project 
in  Washington. 

Reports  on  project  airports  indicate  a 
lively  interest  in  enlargement  and  improve- 
ment of  airport  facilities  on  the  basis  of 
increased  demand  for  service;  therefore,  as 
this  account  goes  to  press  it  might  not  re- 
flect the  enlarged  picture,  but  at  least  the 
story,  as  here  presented,  shows  reclamation 
territory  has  created  a  demand  and  con- 
tributed considerably  to  the  popularity  of 
traveling  by  air. 

National  Defense  Arouses  Interest 

Four  bills  were  introduced  in  the  present 
session  of  Congress,  s.  3620  and  S.  4146  by 
Senator  McCarran  of  Nevada,  H.  R.  904«.»  by 
Representative  Houston  of  Kansas,  and  II.  R. 
10067  by  Representative  Lea  of  California. 
These  bills,  among  other  things,  propose  Fed- 
eral cooperation  with  the  States  in  the  de- 
velopment of  aircraft,  landing  areas  adequate 
to  provide  for  the  national  defense,  the  postal 
service,  and  civil  aeronautics. 

H.  J.  Res.  554,  introduced  by  Representative 
Dingell  of  Michigan,  proposes  an  appropria- 
tion of  $50,000,000  for  improvement  of  existing 
airports. 

None  of  these  measures  has  been  enacted 
into  law  up  to  the  writing  of  this  article 
(September  11).  Hearings  were  held  on  Sen 
ator  McCarran's  bill  S.  3020  last  May,  subse- 
quent to  which  the  Senator  introduced  his 
second  bill,  S.  4146. 

H.  R.  10539,  the  supplemental  appropriation 
bill  for  civil  functions  of  the  Government, 
is  before  the  President  for  signature  as  this 
issue  goes  to  press  (October  0).  It  contains 
an  item  of  $40,000,000  for  the  construction  of 
new  airports  and  improvements  of  existing 
ones  for  national  defense  purposes. 

With  the  Federal  and  State  governments 
aroused,  continued  activity  iu  building  new 
airports  and  improving  existing  ones  may  be 
expected. 

TITLES  TO  PHOTOS  ON  PAGE  284 

1.  Rio  Grande  Municipal  Airport,  El 

Paso,  Tex. 

2.  Yakima  Airport,  Yakima,  Wash. 

3.  Eastbound  Mainliner,  Truckee  River 

storage  project,  Nevada.      All 
aboard! 

4.  Mainliner  coming  in  for  refueling, 

Truckee  River  storage 

5.  Main     Building,     United     Airport, 

Truckee  River  storage 

6.  Boulder    City    Airport    building, 

Nevada 

7.  Airview,  Grand  Junction  Municipal 

Airport,    Grand     Valley    project, 
Colorado 

8.  Fly  Field,  Yuma,  Ariz. 

9.  Salt  Lake  Airport,  Utah 
10.  Glasgow,  Mont. 
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Central  Valley  Milestones 


FOUR  milestones  of  progress  on  the  Central 
Valley  project  were  passed  in  the  month  of 
July  1040,  marking  significant  developments 
in  the  construction  of  this  multiple-purpose 
reclamation  project  in  California. 

On  July  8  at  10:02  a.  m.  the  first  concrete 
was  placed  in  Shasta  Dam  on  the  upper  Sac- 
ramento River  near  Redding. 

The  same  day,  6  minutes  later  and  200  miles 
away,  the  first  test  pumping  of  water  on  the 
project  took  place  on  the  Contra  Costa  Canal 
near  Oakley. 

On  July  29  at  2:02  p.  m.  the  first  concrete 
was  placed  in  Friant  Dam  on  the  upper  San 
Joaquin  River  near  Fresno. 

Almost  simultaneously  the  same  day  the 
San  Joaquin  River  was  diverted  at  the  Frianl 
Dam  site  into  a  temporary  channel  cut  along 
the  south  bank. 

First  Concrete   Placed  in   Shasta   Ihnn 

The  "birth"  of  Shasta  Dam.  which  will  be 
the  second  largest  concrete  structure  in  the 
world,  was  witnessed  by  about  40(1  persons 
gathered  on  the  east  abutment.  The  first  8- 
yard  batch  of  concrete,  mixed  in  a  ."i-miil  plant 
located  alongside  the  cableway  head  tower 
on  the  west  side  of  the  canyon,  was  brought 
out  on  the  "Goose,"  which  is  the  name  for 
one  of  the  electric  railway  cars  operating  on 
an  endless  quarter-mile  track  which  circles  the 
head  tower  from  the  mixing  plant  out  to  :i 
loading  dock. 

The  crowd  cheered  as  the  bucket  of  concrete 
was  picked  up  by  cableway  No.  2  and  carried 
out  over  the  canyon  on  the  half-mile  long  high 
line  at  a  speed  of  1.700  feet  a  minute.  The 
cableway  carriage  stopped  when  it  reached  a 
point  over  the  east  bank  of  the  river.  The 
big  bucket  was  lowered  into  place  behind  tin- 
forms  for  Block  38-C  near  the  base  of  the 
dam.  A  signalman,  speaking  info  a  micro- 
phone of  a  short-wave  radio-communication 
system,  gave  the  word  to  a  cable  operator  in 
the  head  tower,  and  the  first  of  6,000,000 
cubic  yards  of  concrete  to  go  into  Shasta  Dam 
and  power  plant  in  the  next  3  or  4  years, 
was  deposited  onto  the  cleaned  bedrock. 

Preparatory  to  concrete  placement,  about 
4,000,000  cubic  yards  of  earth  and  rock  had 
been  excavated  from  the  dam  site  since  work 
was  started  in  September  1938.  About  250,000 
yards  remain  to  be  excavated.  Trainloads  of 
cement  were  shipped  in  from  the  specially- 
built  cement  manufacturing  plant  near  San 
Jose,  and  thousands  of  tons  of  sand  and  gravel 
were  delivered  from  Redding  via  the  10-mile 
belt  conveyor  system  which  extends  over  the 
hills  between  the  aggregate  processing  plant 
and  the  dam  site. 

Shasta  Dam  is  being  constructed  by  the 
cableway  system  with  seven  high  lines  radi- 
ating from  the  top  of  the  400-foot  high  head 


tower  to  seven  smaller  movable  tail  towers 
which  travel  on  curved  runway  tracks  at  vari- 
ous parts  of  the  dam  site,  thereby  providing 
complete  bucket  coverage  of  both  abutments, 
the  central  spillway  section,  and  the  power- 
house area. 

Work  on  Contra  Costa  ('mini 

In  preparation  for  use  of  a  portion  of  the 
Contra  Costa  Canal  starting  this  fall,  the  test 
pumping  of  water  began  at  pumping  plant 
No.  1.    Supervising  Engineer  Walker  R.  Young 


threw  a  switch  that  started  a  motor  for  one 
of  the  pump  units  and  the  first  water  flowed 
into  the  concrete-lined  canal  from  a  tidewater 
section  of  the  ditch  which  extends  from  Rock 
Slough   near   Stockton. 

Except  for  the  headworks,  the  first  I'll  miles 
of  the  Contra  Costa  Canal  are  completed  from 
the  Rock  Slough  intake  to  a  point  3  miles 
west  of  Pittsburg.  Arrangements  have  been 
made  between  the  Bureau  of  Reclamation  and 
the  Contra  Costa  County  Water  District  for 
use  of  this  portion  of  the  canal  on  an  interim 
basis  to  serve  the  city  of  Pittsburg  and   the 


Crowd  cheers  placing  of  first  concrete  in  Friant  Dam 
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Columbia  Steel  Co.  with  such  water  as  may 
h(>  available  in  Rock  Slough.  Pittsburg's 
municipal  water  system,  including  a  modern 
treating  plant  recently  completed,  is  connected 
t<>  the  canal  by  a  24-inch  pipe  line.  Inasmuch 
as  the  canal's  regular  water  supply  is  to  conic 
from  Shasta  Reservoir  under  eventual  opera- 
lion  of  the  Central  Valley  project,  the  canal 
cannot  lie  placed  in  normal  operation  until 
completion  of  Shasta  Dam  scheduled  early  in 

Frio  at  Dam  Receives  First  Concrete 

At  Frianl  Dam,  where  a  virtual  "forest" 
of  cranes  and  derricks  marks  the  sky  line, 
the  first  -1  yards  of  concrete  was  dumped  in 
block  17  high  on  the  south  abutment.  About 
1,(100  persons  witnessed  the  event,  some  of 
them  accommodated  on  special  bleachers 
erected  on  the  bedrock  just  above  block  17. 
The  work  was  explained  to  the  crowd  over 
a  public  address  system.  The  initial  concrete, 
mixed  in  a  4-nnit  plant  located  on  the  south 
side  of  the  canyon,  was  brought  out  on  a 
I  >:c>  el -electric  train  and  t  he  bucket  was  swung 
into  place  by  a  big  stiff-leg  derrick.  A  number 
of  shallow  blocks  at  the  Fresno  County  end 
of  tin-  dam  will  he  placed  before  concrete 
work  begins  at  the  base  of  the  structure. 

.Most  of  the  2,200,000  cubic  yards  of  concrete 
to  go  into  Frianl  Dam'  will  he  placed  by  four 
cranes  traveling  on  a  2,200-foot  structural 
steel  trestle  being  constructed  across  the 
canyon.  Two  hammerhead  cranes  with  300- 
fool  arms  and  a  whirley  crane  with  a  125-foot 
boom  have  been  erected  on  tile  trestle. 
Another  whirley  has  been  <vi  up  temporarily 
on  tracks  laid  along  a  bench  at  the  top  of 
the  south  abutment  to  handle  the  concrete  in 
blocks  s  to  17.  Two  180-foot  derricks  com- 
plete  the   lay-out. 

San  ■fmii/iiiii   River  Diverted 

Although  initial  concrete  placement  was  not 
contingent  upon  river  diversion,  coincidentally 
the  task  of  turning  the  San  Joaquin  River 
aside  began  early  the  same  morning  when  the 
How  was  cut  down  to  about  4(1(1  second-feet 
at  the  Kercklioff  power  plant  up  in  the  moun- 
tains. Actual  diversion  was  effected  by  driv- 
ing steel  piling  into  the  stream  bed  at  A  'Jo-foot 
opening  which  had  been  left  in  the  upstream 
cofferdam.  Water  began  to  How  through  the 
1,700-foot  long  diversion  channel  about  12:1." 
Ii.  m..  almost  unnoticed  by  the  crowd  intently 
watching  the  concrete  placing  up  on  the  south 
abutment.  The  channel,  having  a  designed 
capacity  of  10,000  second-feet,  crosses  the  dam 
site  excavation  on  a  250-foof-long  wooden 
flume.  With  more  than  1,000,000  cubic  yards 
of  earth  and  rock  rem'oved  to  date  to  provide 
a  permanent  anchorage  for  the  dam,  the  exca- 
vation is  being  extended  to  the  natural  river- 
lied  area  where  concrete  placement  will  begin 
later   this  fall. 

The  first  steps  are  accomplished  on  Frianl 
Dam  which  is  scheduled  for  completion  in 
February  1048. 


Articles  on  Irrigation  and  Related  Subject 

By  W.  I.  SWANTON,  Engineering  Division 


Ai  r  Ami  ui<  an    (  'a.xai. 

.Mass  production  methods  for  building  si- 
phons along  the  Coachella  Canal,  lllus., 
Western  ('(instruction  News,  July  1940,  v.  15, 
Xo.   7.  pp.   231-235. 

Bakkley,  Hon.  Alben  W. 

Seven  years  of  Conservation  (by  the  Inte- 
rior Department).  Reprint  from  Congres- 
sional Record  of  March  7,  1040,  8  pp. 

Beemer,  John  A. 

Dig  cut-off  Trench  at  Deer  Creek  Dam. 
lllus..  The  International  Engineer,  August 
1940,  v.  78,  Xo.  2.  pp.  56-5S. 

Bier,  I'.  J. 

Penstocks  for  hydroelectric  power  plants, 
illus.  and  inset,  sheet.  Engineering  (Lon- 
don). April  .~.  1940,  v.  149,  Xo.  3S78.  pp.  349- 
352  with    inset. 

Siphon  self-supporting  in  long  spans.  Heart 
.Mountain,  illus.,  Engineering  News-Record, 
June  L'ti.  1940,  v.  124,  Xo.  25,  pp.  (id  08  (852- 
855 ) . 

BOBISCH,    WIIXTAM    J. 

The  determination  of  moments,  thrusts, 
shears  and  unit  stresses  for  horseshoe  tun 
nel  sections  and  circular  siphon  sections. 
Technical  Memorandum  Xo.  (iU4.  May  20, 
1040,  84  pp.  text  and  charts,  price  $6.70, 
Chief  Engineer,  Denver,  Colo. 

Brahtz,  J.  II.  A.,  and  C.  X.  Zanger 

Thermal  stresses  in  concrete  blocks  sub- 
jected to  foundation  restraint.  Technical 
Memorandum  Xo.  con.  April  30,  1940,  15  pp. 
and  8  figures:  price  50  cents.  Chief  Engineer, 
I  lenver,  Colo. 

Stresses  in  thick  hollow  circular  cylinders 
due  to  temperature  and  to  internal  and 
external  pressure.  Technical  Memorandum 
Xo.  605,  June  17.  1940,  2!i  pp.  including  14 
figures.  Price,  $1.50,  Chief  Engineer,  Den- 
ver,  Colo. 

Cheek,  William  B. 

"Case  Hardening"  concrete  with  absorptive 
form  lining,  illus.  Colorado  Engineers  Bul- 
letin. April  1041),  v.  24.  Xo.  4.  pp.  4  7,  28. 

Absorptive  Form  lining,  illus.  Colorado 
Engineers'  Bullet  in,  May  1940,  v.  24.  Xo.  5. 
pp.  4-0.  and  IS. 

Curtis,  II.  G. 

Rubber  joints,  development  of  articulation 
for  Large  concrete  canal  structures,  illus. 
Western  Construction  News,  May  1940,  v.  15, 
Xo.  5,  pp.  155-159. 

Densmore,  J.  P.  and  Midthun,  R.  A. 
Twelve   tunnels  driven    in    rock   to   relocate 
railroad    around    Shasta    Dam.    Illus.,    Con- 


struction Methods.  August  1940,  v.  22,  Xo. 
lip.  50-53;  100-106. 

Durant,  Richard  K. 

Power  drops  on  All-American  Canal  maj< 
features  of  project,  illus.,  Southwest  Buildj 
and  Contractor.  June  7.  1940,  v.  05.  Xo.  2 
pp.  46-52. 

Eli  is.  m  wmorie 

Tribute  to  a  construction  town  (Bartle 
Dam,  Arizona),  illus.  Engineering  New 
Record,  April  25,  1040.  v.  124,  pp.  50-52. 

Fish,  Columbia  River 

Uncle  Sam  to  nurse  forty  million  little  flsl 
illus..  Compressed  Air  Magazine.  June  194] 
v.  45.  Xo.  0.  pp.  G174-017S. 

Friant  Dam 

How  Friant  Dam  is  Being  Built,  illus.  Eng 
neering  News-Record,  August  1.  1940,  v.  12 
Xo.  5,  pp.  4(i-44.  144    lis. 

Placing  concrete  in  Friant  Dam  starts  wit 
highly  efficient  modern  plant.  Illus..  Soutl 
west  Builder  and  Contractor.  August  2,  1941 
v.  96,  pp.  20-23,  20. 

Glover,  R.  E. 

Theory  of  the  action  of  a  beam  or  frail! 
subjected  to  an  earthquake,  Technical  Men 
oranduin  Xo.  603,  April  '-'0.  1940,  51  pp.   I'rk 

$2. SO.  Chief  Engineer.  Denver.  Colo. 

Harper,  S.  O. 

Xew   Chief  Engineer.    Bureau   of    Reelami 

tioii.  has  splendid  record,  portrait,  Soutl 
west  Builder  and  Contractor,  August  '. 
1040.  v.  00.  Xo.  5,  p.  19. 

Houk,  Ivan  E.  and  K.  B.  Keener 

Basic  design  assumptions  (Masonry  Dams 
Proc.  A.  S.  C.  E.,  May  1940,  v.  00.  Xo.  5.  p] 
813-828. 

I  h  \  it.  Edward 
Three    Central    Valley    Project    milestone! 

lllus..  California  Highways  and  Pubii 
Works.  August  1040.  v.  18,  Xo.  S,  pp.  3-5.  2( 

Larson,  Sidney  D. 

Determination  of  nonlinear  stress  distribl 
lion  in  maximum  spillway  section  of  Shast 
Dam.  with  diagrams;  Technical  Memoran 
iluni,  No.  000,  June  27.  1040.  37  pp.,  pric 
$3;  Chief  Engineer,  Denver,  Colo. 

Leavy,  Hon.  Charles  H. 
The    Grand    Coulee    Project.     From    N.    1 
Times,  Congressional  Record,  May  22,  104( 
\.  86,  No.  101,  pp.   10161-10162. 

Grand  Coulee  Dam  a  link  in  National   Dt 

fense.  Article  from  Seattle  Star.  Congres- 
sional Record.  May  '-'7,  1940,  v.  Mi,  Xo.  KM 
p.  10585. 
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Grand  Coulee  Dam  and  the  Columbia  Basin 
|  Project  (article  by  Richard  L.  Neuberger, 
'•Miracle  in  Concrete"  in  the  Nation,  .June 
1940),  Congressional  Record,  June  13,  1940, 
v.  86,  No.  117,  pp.  12442-12443. 

LlEURANCE,    R.    S. 

Design  of  Arch  Dams  (series  of  tallies). 
Tree.  A.  S.  C.  I-:.,  May  1940,  v.  CO,  No.  5, 
pp.  829  851. 

McDonouch,  Clarence 
Grouped  reservoirs  control  floods  (on  Lower 
Colorado  River  of  Texas)    illus.     Engineer- 
ing News-Record,  June  0,  19-iO,  v.   1^4,  pp. 
63-00   (793-796). 

Historic  Austin  Dam  rebuilt,  illus.,  En- 
gineering  News-Record,  June  20,  1040,  v.  124, 
pp.  52-55  ( 844-847 ) . 

Mead,  Hon.  James  M. 

Presentation  of  Brandeis  medal  to  Hon 
Harold  L.  Ickes  (addresses  of  Hon.  Claude 
Pepper  and  Hon.  Harold  L.  Ickes).  Con- 
gressional Record,  April  25,  1940,  \.  80,  No. 
82,  pp.  77H4-77M5. 


Nl.AVJK,    VV. 

California  Centra]  Valley  Project,  illus..  The 
Constructor,    July    1940,    v.    22,    No.    7,    pp. 

52-57,  82. 

Stafford,  H.  M. 

The  Pecos  River  Joint  Investigation,  illus,. 
Civil  Engineering,  August  19411,  v.  10,  No.  8, 
pp.  516-519. 

Si  kele,  Byram  VV. 

Construction  Joints  (Masonry  Dams)  illus., 
I'roc  A.  S.  C.  E.,  May  1940,  v.  (50,  No.  5. 
pp.  908-943. 

Taylor,  Hon.  Edward  T. 

Colorado-Wyoming  Water  lights  (opinion 
of  Supreme  Court).  Congressional  Record, 
April  26,  1940,  v.  so.  No.  83,  pp.  7885  7887. 

Right  of  Arid  Slates  in  Water,  Statement  of 
Clifford  II.  Stone.  Congressional  Record, 
May  1(1.  1940,  v.  86,  No.  !»".  pp.  90N4  908.S. 


Presented  with  unique  gavel  by  Secretary  of 
Interior  Ickes,  illus.,  The  (.razing  Bulletin, 
June  1940,  pp.  3  and  27. 

White,  Magner 

"We're  moving  the  rain,"  illus.  (Central 
Valley  project).  Saturday  Evening  Post, 
April  27,  1040,  v.  212,  No.  34,  pp.  1S  19, 
36-42. 

Wing,  S.  P. 
Comparison  of  field  uiui  model  hydraulic 
experiments,  Boulder  outlet  works,  Boulder 
Canyon  Project;  Technical  Memorandum 
No.  610,  July  22.  1940,  70  pp..  including  tables 
and  plates,  price  $1.75,  Chief  Engineer,, 
Denver.  Colo. 

ZANGAR,  C.  N.  (Dill  J.   II.  A.    PiRAHTSS 

Temperature  reinforcement  of  continuous 
concrete  slabs.  Technical  Memorandum  No. 
001.  .May  11,  1940,  26  pp.,  1  figures,  price  $1, 
Chief  Engineer,  Denver,  Colo. 


Marshall  Ford  Dam  Starts  Work 


No:;ris,  Hon.  George  VV. 

Bonneville  and  Grand  Coulee  Dam.  address 
by  Hon.  Alvin  .1.  Wirtz,  Congressional 
Record,  April  15,  1940,  v.  86,  No.  74.  p.  6849. 

Nokris  Dam 

The  Norris  Project,  illus.,  Technical  Report 
No.  1,  Tennessee  Valley  Authority,  1114(1. 
840  pp.,  price  $1.50,  Superintendent  of  Docu- 
ments. 

Page,  John  C. 

Bureau  of  Reclamation,  The  New  Inter- 
national  Year   Book.   1939,   pp.   666  667. 

Fishing  in  the  desert,  illus..  Pacific  Sports- 
man, August  1940,  v.  21,  No.  7,  pp.  12   13. 

Paul,  Chaiu.es  II.  and  Jos.  .  aco  s 
Preparation  of  Foundations,  .Masonry  Dams, 
illus.,  Proc.  A.  S.  C.  E.,  May  1940,  v.  66,  No. 
5.  pp.  852  -868. 

Rose,  Edwin 

Strengthening  of  weak  rock  seams  outside 
base  of  Shasta  Dam,  Technical  Memoran- 
dum, No.  (1112.  April  15.  104(1.  14  pp.,  !i  figures, 
price  $1.     Chief  Engineer,  Denver,  Colo. 

Shasta  Dam 

Placer  Mining  for  Shasta  Dam,  World's 
longest  conveyor  system  will  carry  gravel 
washed  for  gold,  illus..  Engineering  and 
Mining  Journal,  July.  1940,  v.  141,  No.  7. 
pp.  52-53  and  cover. 

Shasta  Dam  Railroad 
Modern    Railroad    construction    for    30-mile 
relocation   at    Shasta    Dam.    illus.    Western 
Construction  News.   May  11(4(1.   v.    15.   No.  5, 
pp.  169-173. 


MARSHALL  FORD  DAM,  under  construc- 
tion by  (be  Bureau  of  Reclamation  12  miles 
northwest  of  Austin.  Tex.,  is  the  chief  struc- 
ture of  the  Colorado  River  flood  control  proj- 
ect, anil  will  lie  the  fifth  largest  concrete  dam 
in  the  world. 

The  dam.  which  will  have  1,864,000  cubic 
yards  of  concrete,  will  be  270  feet  high  and 
2,t>2.">  feet  lout;  at  the  crest.  A  rock-faced 
earth  embankment  105  feet  high  and  2,500 
feet    long    will    wing   off   the   south    end    of    the 

dam,  making  it  nearly  a  mile  overall. 

Three  penstocks  for  power  development 
are  being  installed.  The  Lower  Colorado 
River  Authority  is  building  the  power  plant, 
which  will  have  a  capacity  of  67,500  kilo- 
watts capable  of  an  annual  output  of  136,- 
000,000  kilowatt  hours  of  firm  energy  and 
1(il.(i((ii,iiii(i   of  secondary   energy. 

Tile    principal    purpose    of    the    dam    is    to 

control  Colorado  River  11 Is  which  average 

more  I  ban  $4,000,000  a  year  in  properly  dam 
age.  Us  cost  is  placed  at  $24,991,000.  The 
['resident  recently  transmitted  to  Congress 
bis  approval  of  a  budget  estimate  for  $2,- 
500,000  in  construction  funds.  It  is  expected 
this  sum  will  be  enough  to  finish  the  dam. 
which  is  now  about  200  feet  above  founda- 
tion. 

Construction  of  the  dam  was  begun  in 
.March  1937,  and  is  scheduled  for  completion 
about  the  end  of  next  year.  Early  plans 
called  for  a  190-foot  high  dam.  but  the  Hood 
of  1938  demonstrated  the  need  for  a  higher 
structure  to  more  effectively  control  the 
river. 

The  dam  will  help  to  control  Hoods  and 
generate  hydroelectric  energy  and  in  addition 
will  regulate  the  Colorado  so  as  to  provide  a 


steady  supply  of  water  for  irrigation  to  rice 
fa  liners  on   lands  below. 

The  reservoir  to  be  created  by  the  dam 
will  have  a  capacity  of  3,12(1,(10(1  acre-feet  or 
about  1  trillion  gallons  of  water.  The  gen- 
erating equipment  is  to  consist  of  ."!  units  of 
22,500  kilowatts  each. 

Commissioner  Page  in  bis  report  to  Secre- 
tary of  the  Interior  Ickes.  said  : 

"The  diversion  conduits  have  now  been 
sealed  off  and  I  be  dam  is  beginning  to  im- 
pound water.  This  is  the  start  of  controlled 
storage  in  the  Marshall  Ford  Reservoir. 
When  completed,  Marshall  Ford  Dam  will 
provide  a  substantial  measure  of  Hood  con- 
trol on  the  Colorado,  a  particularly  danger- 
ous stream,  subject  io  quick  floods  of  great 
heights." 

Colonel  Alexander  McD.  Brooks 
Dies 

COLONEL  BROOKS,  purchasing  agenl  for  the 
Bureau  of  Reclamation  in  the  Denver  office, 
retired  from  active  service  on  March  31,  1938. 
His  photograph  and  a  notice  of  his  retire- 
ment were  carried  in  the  February  1938  issue 
of  the  Reclamation  Era.  He  died  at  bis 
home  in  San  Diego,  Calif.,  of  a  heart  attack 
on   September  21.  1940. 

Surviving  <  lolonel  Brooks  are  bis  wife.  Mary 
Ringold  Brooks,  and  four  sisters.  Mrs.  Jack 
Harrison.  Mrs.  Margaret  Dickson.  Miss  May 
Brooks,  and  Miss  Madeleine  Brooks,  all  of 
1  >enver. 

Colonel  Brooks'  legion  of  friends  through- 
out the  Bureau  of  Reclamation  mourn  the 
loss  of  this  friend  and  extend  to  bis  family 
heartfelt     sympathy     in     their     bereavement. 
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Temperature  Control  of  Concrete  Mixing 
Water  in  the  Imperial  Valley 

By  J.  R.  LAWRENCE,  Engineer,  All-American  Canal  Project 


IMPERIAL  VALLEY  in  southern  California 
is  well  known  to  most  people  for  the  high 
atmospheric  temperatures  that  prevail  dur- 
ing the  summer  months.  During  the  past 
few  years,  considerable  construction  work, 
involving  the  placing  of  concrete,  lias  been  in 
progress  on  the  All-American  Canal  and  the 
Coachella  Branch  of  the  All-American  Canal 
system. 

The  high  degrees  to  which  temperatures 
rise,  in  the  vicinity  of  this  work,  during  the 
summer  months  make  it  necessary  that  the 
placing  of  concrete  on  all  Bureau  of  Reclama- 
tion work  in  Imperial  Valley  be  limited  to 
the  months  of  October  to  May.  inclusive,  in 
order  to  meel  the  requirement  that  the  tem- 
perature of  concrete  during  the  placing  sea- 
son shall  not  be  allowed  to  exceed  90  F. 
Even  during  the  months  of  April,  May,  and 
October,  which  are  within  the  concrete  plac- 
ing season,  it  is  sometimes  difficult  to  comply 
with  this  requirement. 

In  April  and  May  of  1939,  the  problem  of 
controlling  the   temperature  of  concrete-mix 
ing    water    for    structures    on    the    Coachella 
Branch    of    the    Ail-American    Canal    became 


especially  acute.  This  section  of  the  canal 
is  located  through  desert  country,  making  it 
necessary  to  transport  water  by  pipe  lines 
from  the  nearest  source  to  the  sites  of  the 
various  structures  along  the  canal. 

Water  is  first  pumped  a  distance  of  7,500 
feet  from  the  nearest  irrigation  lateral  to  a 
point  on  the  Coachella  Canal  where  il  is 
stored  in  tanks  or  natural  reservoirs.  From 
these  reservoirs,  the  water  is  pumped  through 
a  second  pipe  line,  running  parallel  to  the 
canal,  to  the  structure  sites.  Four-inch  <li 
aineter  pipes  are  used.  The  maximum  length 
of  pipe  line  through  which  the  water  travels 
from  its  source  to  the  most  distant  structure 
is  11  miles.  The  pipe  line  throughout  this 
entire  distance  lies  on  the  surface  of  the 
ground  and  is  exposed  to  the  rays  of  the  sun. 
With  this  method  of  transporting  water,  it 
became  impossible,  even  during  the  first  part 
of  April,  to  keep  concrete  temperatures  below 
90°  F.  during  the  day. 

Water-cooling   Tower  Constructed, 

Thus  it  became  necessary  at  the  beginning 

to  place  concrete  during  night  hours  when  air 


Portable  cooling  tower  used  for  pre-cooling  concrete-mixing  water 
on  Coachella  Branch  of  Ail-American  Canal 
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temperatures  are  at  a  minimum.  ISince  th 
are  certain  disadvantages  in  connection  w 
placing  concrete  at  night,  an  effort  was  tl 
made  to  cool  the  pipe-line  water,  then 
making  it  possible  to  continue  work  dur 
daylight  hours.  For  this  purpose,  a  wal 
cooling  tower  was  constructed,  which  pro1 
to  he  very  effective  in  lowering  water  t< 
perature  and  maintaining  consistently  lo\ 
concrete  temperatures  during  placing  peric 

This   cooling    tower    is   designed   after 
usual    type  of  evaporative  tower,  with  si 
built  of  1-  by  6-inch  slats  sloping  toward 
center    of   the    tower.     That    method    of   c 
struction   tends  to  minimize  losses,  and  \ 
vides   for   diffusion   as   water  falls  from 
lop  of   the   tower   to   the  storage   tank.     r 
main    supply    line    is    discharged    at    the 
of  the  tower  through  perforated  pipes,  i 
an  even  distribution   is  maintained  over 
entire   cross   section    of    the    tower.     Furt 
distribution  through  the  10-foot  height  of 
tower  is  accomplished  by  the  use  of  quar 
inch    screens,   placed   in   horizontal  positk 
and   at   2-foot  centers   vertically,   within 
sides   of  the  tower.     The   base   storage  t; 
has  a  capacity  of  220  gallons.     This  has  1> 
ample    to    supply    the    concrete    mixer    vi 
cooled  water  even  during  periods  of  greal 
activity.      Inflow-   to   the   tower    is   control 
by  a   float  valve  placed  in  the   storage  ta 

A  l'L.-inch  centrifugal  pump  is  moun 
near  the  base  and  outside  of  the  tower,  t 
is  used  to  recirculate  water  from  the  stor 
tank  through  the  tower  as  many  times 
possible  before  it  is  drawn  off.  A  two-\ 
valve,  placed  in  the  discharge  line  of  t 
pump,  makes  possible  delivery  to  the  mij 
or  recirculation  over  the  tower  betwi 
batches  of  concrete,  in  order  to  produce  i 
ther  cooling.  The  entire  tower,  including 
storage  tank  and  circulating  pumps, 
mounted  on  a  chassis  having  pneumatic-ti 
wheels. 

Over  a  22-day  period  during  May  It 
a  series  of  temperature  readings  was  tal 
in  the  main  supply  line.  Data  were  obtaii 
on  the  temperature  of  the  water  after  be 
cooled:  the  temperature  of  the  concrete  be 
placed:  and  atmospheric  temperatures  1 
relative  humidity  at  various  hours  dur 
the  day  and  night.  These  readings  are  it 
eated  graphically  on  the  appended  chart. 

From  the  chart  it  may  he  learned  that 
temperature  of  the  concrete  being  placed  d 
ing  the  daytime  was  kept  below  90°   F.  ui 
May  11   and  May    L3,  when  the  temperat 
of  the   water   in   the   pipe   line1   reached  li 
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F.  and  130°  F.,  respectively.  After  May  13, 
it  was  necessary  to  place  concrete  during  the 
night  and  forenoon,  since  the  effectiveness 
of  the  cooling  tower  was  inadequate  to  offset 
high  temperatures  obtaining  during  the  af- 
ternoon periods. 

A  study  of  the  temperature  chart  will 
reveal  many  interesting  conditions,  and  will 
indicate  the  effect  of  the  several  factors  that 
control  concrete  temperature.  For  instance, 
shortly  after  noon  on  May  9  it  will  he  noticed 
that  the  curves  which  represent  these  factors 
begin  to  go  downward.  It  would  be  expected 
that  this  condition  would  bring  about  lower 
concrete  temperatures,  but  instead  they  re- 
main constant.  This  is  thought  to  be  dm' 
to  the  fact  that  the  temperature  of  the  con- 
crete aggregates,  although  it  is  not  indicated 
on  the  chart,  is  sufficiently  high  to  offset 
all  the  other  controlling  factors. 

Just  before  noon  on  Maj  6,  while  the  "Water 
in  Pipe  Line,"  "Dry  Bulb"  and  "Wet  Bulb" 
temperatures  are  rising  rapidly,  the  "Percent 
of  Humidity"  and  "Rate  of  Use  of  Water" 
are  falling,  and  the  effect  of  these  two  factors 
seems  to  be  sufficient  to  allow  only  a  >li^lii 
increase  in  concrete  temperatures. 

The  effect  of  "The  Bate  of  Use  of  Water" 
was  especially  great  in  controlling  concrete 
temperature.  The  cooling  tower  is  designed 
to  allow  water  to  pass  through  it  at  least 
twice  before  entering  the  mixer.  If  the  mix 
ing  operations  were  retarded,  and  the  water 
allowed  to  pass  through  the  tower  a  greater 
number  of  times,  the  temperature  of  water 
from  the  pipe  line  was  greatly  decreased. 

It  is  interesting  to  note  that  the  efficiency 
of  the  tower  reached  a  maximum  at  7  a.  m. 
on  May  22,  when  the  temperature  of  cooled 
water  equaled  the  temperature   of   the  wet 
bulb  thermometer  or  66°    F.     This  condition 


was  readied  when  all  factors  were  favorable 
to  Hie  high  efficiency  of  the  tower;  that  is. 
the  "Kate  of  Use  of  Water"  was  low,  and 
the  temperature  of  the  water  in  the  pipe  line 
was  also  comparatively  low. 

It  appears  that  the  .ureatest  effectiveness 
of  the  tower  was  reached  at  noon  on  May  13. 
At  this  time,  the  continuing  factors  were 
less  favorable  to  high  efficiency  -the  tempera- 
ture of  the  water  in  the  pipe  line  was  130° 
F.,  anil  the  "Bate  of  Use  of  Water"  was 
comparatively  high,  being  approximately  540 
gallons  per  hour.  In  spite  of  these  condi- 
tions, the  temperature  of  the  water  in  the 
pipe  line   was   lowered  from  130°   to  84°    F. 


In  this  case,  the  high  efficiency  of  the  tower 
is  the  result  of  the  comparatively  low  "Per- 
cent of  Humidity,"  which  was  16  percent. 

As  the  chart  indicates,  the  water  cooling 
tower  proved  to  be  a  very  effective  and  eco- 
nomical method  of  maintaining  low  concrete 
temperatures  and  making  possible  the  placing 
of  concrete  throughout  the  month  of  May. 
Without  the  use  of  the  cooling  tower,  it  would 
have  been  difficult,  if  not  impossible,  in  the 
face  of  the  high  normal  air  temperatures  and 
Hie  method  employed  in  transporting  water 
by  a  long  pipe  line,  to  have  placed  concrete 
throughout  the  entire  period  permitted  by  the 
specifications. 


Earth-fill  Construction,  Green  Mountain 
Dam,  Colorado-Big  Thompson  Project, 

Colorado 

By  R.  B.  WARD,  Acting  Construction  Engineer 


STRIPPING  of  unsuitable  materials  from  the 
foundation  id'  the  lower  half  of  the  Green 
Mountain  Dam  was  carried  on  by  the  con- 
tractor throughout  most  of  the  past  winter 
and  spring  months.  This  work  exposed  suit- 
able foundation  over  the  area  to  be  occupied 
by  the  permanent  cofferdam  section  of  the  dam 
so  that  work  could  have  been  started  on  plac- 
ing earth-fill  materials  early  in  April  if  the 
contractor's  separating  machine  had  been 
ready  for  use. 

Materials    available    from    abutment    strip- 
ping and  borrow  pits  are  suitable  for  use  in 


the  earth-fill  section  of  the  dam.  but  contain  a 
large  percentage  of  glacial  cobbles  and  boul- 
ders. The  specifications  for  construction  of 
Green  Mountain  Dam  permit  earth-fill  mate- 
rials to  contain  rocks  that  will  pass  through 
a  grizzly  with  3-inch  openings,  which  is  the 
reason  for  the  contractor's  separating  machine. 
This  machine  was  especially  designed  and 
constructed  for  use  at  this  dam  and  is  be- 
lieved to  be  of  a  type  never  before  tried  for 
separating  earth  materials.  It  is  constructed 
of  structural  steel  and  is  32  feet  0  inches  long, 
30  feet    <i   inches   wide,   and  25  feet   !>   inches 


high,  and  is  mounted  on  two  caterpillar  treads, 
each  propelled  by  a  75-horsepower  motor. 
Total  weight  of  the  machine  is  about  100 
tons. 

Separation  of  materials  is  accomplished  by 
four  5-  by  8-foot  shake-out  screens  with  3-  by 
6-inch  openings.  The  screens  are  mounted  in 
pairs  placed  end  to  end,  by  which  arrange- 
ment 16  linear  feet  of  screen  is  provided. 
The  pitch  of  the  screens  may  be  varied  from 
3  to  13%  degrees,  and  each  is  vibrated  by  a 
shaft  one-fourth  inch  eccentrically  mounted 
and  driven  by  a  30-horsepower,  1,670-revolu- 
i  ions-per-minute  motor. 

Bill  space  for  fine  material  is  provided  under 
the  screens  for  two  truckloads,  or  about  40 
cubic  yards  of  material.  Horizontal  bin  uates 
for  loading  the  screened  material  are  operated 
by  a  40-horsepower  motor.  At  the  lower  end 
of  the  screens  there  are  two  rock  skips  with 
combined  capacity  of  a  little  more  than  a 
truckload.  Each  skip  is  operated  independ- 
ently and  is  brouht  to  dumping  position  by 
means  of  a  40-horsepower  motor.  The  mate- 
rial retained  by  the  screens  and  dumped  from 
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Cofferdam,  with  diversion  dam  and  tunnel  in  foreground; 
main  dam  foundation  in  central  background 


ilic  skips   is   used    in   ilic  pervious  section  of 
ihc  dam. 

All  tin'  motors  on  the  processing;  machine, 
dl'  which  there  are  !),  operate  mi  440-volt, 
3-phase,  (50  cycle  current  with  incoming  power 

:it    2,300   volts. 

Construction  anil  erection  of  the  processing 
machine  apparently  required  more  time  than 
was  anticipated,  for  it  was  May  20  when  the 
first  materia]  was  made  available  for  use  in 
construction  of  the  embankment. 

All  earth  embankment  operations  have  been 
routined  to  the  permanent  cofferdam  section 
of  the  dam.  This  cofferdam  will  form  the 
upstream  toe  of  the  main  dam  and  will  be 
about  so  fe.'t  high,  with  a  20-foot  crest  width 
and  .'! :  1  and  2:1  slopes  respectively  on  the 
upstream  and  downstream  faces. 

The  usual  method  of  earth-fill  construction 
has  been  followed,  namely,  placing  compacted 
layers  of  about  6-inch  thickness.  The  materia] 
is  transported  to  the  embankment   in  trucks, 


dumped  in  windrows,  spread  in  layers  of  about 
S-inch  thickness,  and  compacted  principally  by 
tamping  rollers  making  12  trips  over  each 
layer.  ( 'inn pact  ion  along  the  cut-off  walls,  the 
abutments,  and  locations  inaccessible  to  the 
rollers  is  accomplished  by  hand-operated  air 
hammers. 

The  materia]  available  for  the  impervious 
section  of  the  dam  is  glacial  drift  containing 
about  2(>  percent  cobblestones  and  boulders 
more  than  3  inches  in  size.  The  remaining 
portion  of  the  material,  that  which  passes 
through  the  screens,  is  excellent  for  rolled  em- 
bankment construction,  for  when  compacted 
at  an  average  moisture  content  of  9.2  percent, 
wet-weight  densities  average  14*. 4  pounds  per 
cubic  foot,  with  several  tests  in  excess  of  150 
pounds.  About  65  percent  of  the  minus  -".-inch 
material  will  pass  through  a  one-fourth-iuch 
screen  and  has  average  dry  weight  densities 
of  130.6  pounds  per  cubic  fool  and  an  average 
percolation  rate  of  0.20  fool  per  year. 


Eden  Project,  Wyoming,  Approved 
for  Construction 


CONSTRUCTION  by  the  Bureau  of  Reclama- 
tion of  Ihc  Eden  irrigation  project,  Wyoming, 
hits  been  approved  by  the  President  as  an- 
nounced by  Secretary  of  the  Interior  Harold 
I..  Ickes  on  September  2.'!. 

The  project  is  located  in  southwestern  Wyo- 
ming near  the  town  of  Eden  in  Sweetwater 
County.      It    comprises  20,000  acres  and   will 


cost  .$2,445,000,  of  which  al  least  $1,200,000 
will  he  repaid  in  not  more  than  4(1  annual 
installments.  The  balance  of  the  cost  is  lo 
he  divided  between  the  Work  Projects  Ad- 
ministration and  the  Civilian  Conservation 
<  'orps. 

The    construction    of    the    project     will     in- 
clude the  rehabilitation  of  an  irrigation  sys- 


tem built  .'10  years  ago  under  the  author! 
of  the  Carey  Act  of  1894.  The  distributio 
system  will  be  improved  and  enlarged,  ne 
storage  works  will  be  built,  and  a  drainal 
system  will  he  added. 

The  Carey  Act  donated  public  hind  to  tl: 
Western  States  to  encourage  their  settlemei 
and  development  by  means  of  irrigation  cot 
struction.  Few  States  took  advantage  of  tl 
grant,  many  of  the  irrigation  ventures  faiffl 
for  lack  of  adequate  engineering  and  admi 
istration,  leading  to  participation  by  the  Fei 
era!  Government  through  the  reclamation  la 
of  1902. 

The  Eden  project  was  one  of  the  irrigate 
projects  which  found  itself  faced  with  ii 
sufficient  storage  capacity  during  prolongs 
drought.  Instead  of  providing  water  tl 
30,000  acres,  as  originally  planned,  the  proja 
was  able   lo   take  care   of  only  9,000   aci'es. 

This  is  the  sixth  of  the  "relief"  water  cd 
servatioii  projects  approved  by  the  Preside) 
for  construction  in  the  Plains  region  of  t! 
United  Stales,  an  area  hard  hit  by  droug] 
and  depression. 

The  other  five  projects  approved  ail 
Buffalo  Rapids,  25,300  acres,  Montanl 
Buford-Trenton,  13,400  acres,  North  Dakoti 
Rapid  Valley,  12,000  acres,  South  Dakota 
Mirage  Flats,  12,000  acres,  Nebraska  :  and  I5i 
ninrck,  4,870  acres,  North  Dakota. 

All  the  projects  aim  at  steadying  the  shal 
agricultural  life  of  the  Plains  region  whit 
has  been  losing  its  population  because  i 
drought  and  dnststorms.  They  will  off 
settlement  opportunities  to  farmless  far 
families  by  subdividing  present  land  holdinj 
into  small  family-size  irrigated  firms  wi 
diversified  cropping.  All  the  projects  will  u 
relief    labor    for    their   construction. 

The  lands  to  be  irrigated  on  the  Ed< 
project  are  situated  along  both  sides  of  Lift 
and  l'.iji  Sandy  ('reeks  at  and  above  the 
confluence.  The  soils  of  the  project  are  pi 
dominantly  sandy  loams  and  under  irrig 
Hon  are  capable  of  furnishing  good  yields 
alfalfa,  sweet  clover,  grains,  and  simil: 
crops.  The  surrounding  country  contai 
some  excellent  range  land.  The  principal  i 
dustry  of  the  present  project  is  dairying, 
ready  market  for  the  products  of  which 
found  at  Rock  Springs,  Wyo. 

II xisi mji   ini&ation   f:itiliti?s  compri 

(he  Eden  Reservoir  of  12,300  acre-feel  capa 
iiy,  four  small  reservoirs  at  the  headwate 
of  Big  Sandy  Creek  of  2,500  acre  feet  aggi 
sate  capacity,  the  Eden  ('anal,  20  miles  Ion 
and  a  comprehensive  system  of  laterals.  Tl 
plan  of  development  includes  the  constrti 
t  if >n  of  a  new  reservoir  on  Big  Sandy  Cree 
as  the  investigations  indicate  that  this  will 
more  economical  than  the  rehabilitation 
the  existing  dam.  It  will  be  necessary 
construct  a  4-mile  outlet  canal,  to  rehabilita 
the  present  canal  and  distribution  systel 
and  to  construe!  a  drainage  system  for  tl 
2io,0(io  acres  to  he  included  in  the  projei 
The  development  program  will  also  indu 
the  necessary  rough-land  leveling. 
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NOTES  FOR  CONTRACTORS 


Specifica- 
tion No. 


Project. 


Bids 
opened 


Pine  River,  Colo... 
Ogden  River,  Utah.   . 

1391-D  j  Columbia  Basin,  Wash. 

1392-D      Colorado-Big     Thomp- 
son, Colo. 
1393-D  do 


Boulder  Canyon,  Ariz. 
Nev. 


Colorado  River,  Tex  . 
Yakima-Roza,  Wash 

i  )wj  her,  Oreg. -Idaho 

Boulder  Canyon,  Ariz. 
Nev. 


Columbia  Basin,  Wash 
Ariz. 

Boulder     City,     Ariz.- 
Ne\ 

Sun  River.  Mont 

Tucumcari,  N,  Mex 


Yakima-Roza,  Wash 


Parker     Dam     Power, 

Ariz. 
Provo  River,  '  'lah 

Yakima-Roza,  Wash 


Colorado-Big     Tl ip- 

son,  Colo. 
Kendrick,  W  yo 

( li!a,  Ariz 

Columbia  Basin,  Wash 

.1(1 

do  . 

do  . 
...do... 

Ogden  River,  Utah 

Boulder  Canyon,  Ariz  - 
Nev. 

( Columbia  Basin,  Wash 

Mirage  Flats.  Nebr 
Columbia  Basin,  Wash 
Gila,  Ariz.  . 


Parker     Dam     Power, 
Calif. -Ariz. 

Columbia  Basin,  Wash 


do 
do. 


Boulder  Canyon,  Ariz.- 

Nev. 
Boise- Payette,     Idaho, 

and    Owvlloe,    Oreu.- 

Idaho. 


Low  bidder 


\\  ork  or  material 


July  29 
Aug,     a 

A  us.  1 

\ii<j  9 

Vug.  12 

Aug.  20 

Aug.  22 
Vug    26 

do 

July    31 

Aug.     5 

Aug.  6 
Vug  19 
Vu?     22 

Vug.    19 

Vug  22 
Vug.  21 
Aug.   16 

Aug.  19 
Vug    23 

Auk.  27 
Aug.  '-".i 
A  lie.    12 


Aug 

19 

Vug 

27 

Aug. 

12 

Aug 

27 

Aug. 

30 

do 

Sept. 

3 

Aug. 

21 

Aug. 

2.s 

do 

Sept. 

1 

Aug. 

j  > 

Sept. 

11 

Sept. 

!i 

Sept. 

Reloeated  road  from  stations  231  to 
320.  Vallecito  Reservoir. 

Construction  of  pipe  lines  on  laterals 
in,  13,  15,  17,  and  19,  South  Ogden 
distribution  system. 

10,0110  barrels  of  finely  ground  stand- 
ard Portland  cement  in  cloth  sacks. 

Installation  of  heating  system  for 
garageal  Estes  Park  headquarters. 

Instillation  of  heating  system  for 
g  irage  at  Shadow  Mountain  camp. 

Coupling  capacitators,  distribution 
transformers  with  protective  de- 
vices and  accessories  and  carrier 
line  traps  for  Boulder  power  plant. 

228  trashracks  for  outlet  works  at 
Marshall  Kurd  Dam. 

Const  met  ion  of  1  1-room  re  idence 
and  l  double  garage  at  the  Roza 
diversion  dam. 

2  welded  plate-steel  pipes  for  Gem 
pumping  plant. 

Electrical  switching,  metering  and 
protective  equipment  for  Las 
Vegas  circuit  and  40,000-kilovolt- 
ampere  industrial  circuit. 

Electric  elevators  and  elevator 
hoistway  doors  for  Grand  Coulee 
Dam  and  power  plant . 

Generator  (82,500  kilovolt-ampere) 
for  unit    V  5Boulder  power  plant 

Construction  of  concrete  lining  for 
tunnel  No.  1.  Pishkun  Canal. 

Construction  of  irrigation  outlel  at 
Conchas  Reservoir  and  ratini  sec- 
tion at  station  0+60,  Conchas 
Canal, 

Furnishing  and  delivering  in  stock 
piles  7, COO  tons  of  s  ind  and  12,000 
tons  of  gravel. 

1  oil  purifier  and  1  filter  paper  drying 
oven  for  Parker  flower  plant. 

Construction  of  Duchesne  Tunnel. 

stations  163+35  to  321+75. 
Earl  hwork,  pipeline  and  structures. 

laterals     O-15.0    to     G-2S.7    and 

sublaterals,  Yakima  Ridge  Canal; 

earthwork  and  structures,  drain 

"II." 
Absorptive      form      lining      (83,000 

square  feet  I, 
Precast    reinforced  concrete  pipe 

6  pump-dischanre  pipes  for  pumping 

plant  No.  I. 
6  welded  plate-steel  tanks 

150-ton  gantry  crane,  with  auxiliary 

trolle>     of    27-ton     capacity     for 

i  irand  Coulee  Ham. 
Superstructures  for   1   highway  and 

2    railroad    bridges    over    Kettle 

Ri\  ei 
Railroad  ties 

Residencesat  Leavenworth,  Entiat, 
and  Winthrop  stations  for  migra- 
tory fish  control. 
Fabricated  steel  pipe,    1-inch  to  20- 
inch  o.d. 

2  plate-stool  turbine  inlet  pipes  for 
units  A-l  and  A-2,  Boulder  power 
plant. 

10  gate-slot  closures  for  trashrack 
structures  for  outlet  works  at 
( irand  Coulee  Dam. 

3  95-horsepower  Diesel-engine-pow- 
ered, crawler  tractors. 

( Carrier-current  telephone  apparatus 
for  i  irand  Coulee  power  plant. 

32-ton,  motor-operated,  overhead 
traveling  crane  for  pumping  plant 
No.  1. 

2  carbon-dioxide  fire-extinguishing 
systems;  15  spare  cylinders  of  car- 
bon-dioxide. 

2  carbon-dioxide  fire-extinguishing 
systems,  26  spare  cylinders  of  car- 
bon-dioxide. 

Spiral  stairways  for  installation  in 
( irand  Coulee  Dam. 

Construction  of  pipe  lines  on  laterals 
on  South  Ogden  distribution  sys- 
tem. 

Anchor  jacks  for  headers  of  outlet 
pipes  at  Boulder  Dam. 

5,000  barrels  of  standard  portland 
cement  in  clothsacks. 


X  ime 


Wood,  Morgan  &   Burnett 

Construction  ( !o 
Xiels  Fugal 


Northwestern  Portland 
Cement  Co. 

The  City  Plumbing  &  Heat- 
ing Co. 

Whelan  Heating  &  Engineer- 
ing Co. 

Westinghouse  Electric  & 
Manufacturing  ( !o. 


Worden-  Mien  Co 
A.  S.  Eon 


Beall  Pipe  and  Tank  Corpo- 
ration. 

Westinghouse  Electric  & 
Manufacturing  Co. 


Otis  Elevator  Co 

General  Elecl  ric  Co        

Williams  ( 'onstruction  Co   . 
Henry  Shore 

L.  C.  Cm  I  is  &  Sons  .. 

The  Del/aval  Separator  Co 
Utah  i '. jii -i  i  in  i  ion  I  'o 
Valley  Construction  Co 

llant  &  Russell,  Inc 

Elk  River  Concrete  Prod- 
ucts Co. 

California  Steel  Products 
Co. 

Berkeley  Steel  Construction 
Co.,  Inc 

Star  Iron  &  Steel  Co... 

Norris  Bros 


Address 


National  PoleiS  Treating  Co 
Forest  Products  Treating  ( "o 
W.  J.  Park  &  Son 
West  Coast  ( 'onstruction  Co 

Southern  Pipe  &  Casing  Co 

Consolidated  Steel  Corpora- 
tion Ltd. 

St.  Paul  Foundry  ( '■< 


Caterpillar  Tractor  Co 

[Westinghouse  Electric  & 
Manufacturing  Co. 

[General  Electric  <  'o 

Shaw-Box  Crane  &  Hoist 
Division  ( Manning,  Max- 
well &  Moore,  Inc.). 

C-O-Two  Fire  Equipmenl 
Co. 

..    do    .......     


I  turango,  Colo.   ._ 

Pleasant    Grove, 

Utah. 


Seal  lie,  Wash 
Boulder.  Colo 

Denver,  Colo 

do    


SI    Paul  Foundry  Co. . 
Enoch  Smith    . 

Schmitt  Steel  Co 

Oregon    Portland    Cement 
Co. 


Milwaukee,  W  1 5 
Yakima,  Wash  ... 

Portland,  Oreg 

I  >en\  er,  I  'olo  ;    .  . . 

San  P  rancisco,  Calif 

Schenectady,  X.  V  . 
Helena,  Mont 
Grand      June!  ton, 

Colo 

Kettle  Falls,  Wash 

Chicago,  111. 
Ogden,  Cab  .. 
Seattle,  Wash     . 

Portland,  <  ireg 
Helena,  Mont 
an  I  rancisco,  C  ilif 
Berkeley,  Calif 
Tacoma,  Wash 

Burlington,  Wash 

Minneapolis,   Minn 
Portland,  Oreg 
Yakima,  Wash 
Seattle.  Wash 

Azusa,  Calif 

Los  Angeles,  Calif 

St.  Paul,  Mum 

Peoria.  Ill 

Denver,  Colo 

Schenectady,  X.  Y 
Muskegon,  Mich. 

Newark,  N.  J 

do   


St.  Paul,  Minn 


Salt   Lake  City, 

t   lah. 


Portland,  Oreg. 

do      


Bid 

$1  1,952  66 
I  I,  756.  2(1 

I  23,346.00 
3,  112  till 
3,  189  (III 

'  10,  770  nil 

36.  820.  no 

.",,  326  ."II 

3,279  00 
11,96 i 

187,352.00 

7110  000.00 

is.  ill I 

23,  mo    10 

'  II)  780,  OH 
'•  12.740.00 

1,720  00 

727.  575  00 

s 30, 997  54 

2  905  mi 
1,892  10 
3,  998  "o 


Terms 


Discount     III    cents    per 
barrel, 


F.  o   h,  B., Hide,  City 


Award 
of  con- 
tract, ap- 
pro; ed 


F   o   b.  Boulder  City 


F.  o.  ii  various  plants. 


F.  o.  t>.  Poughkeepsie, 
X.  V. 


F     o     h.    Kremmling,     Sept.    5 
Colo 

Sept.     1 


Sept.    3 
Vug    22 

Do. 

Aug.   19 
Vug    20 

Sept     6 

"Sept.  I 
Sept.    3 

Do 

Aug.  30 

Ho. 


Aug. 

:i 

Sepl 

6 

Do. 

Do. 
Do. 

Sept. 

t 

Sept 

6 

Sept. 

7 

Discount  1  percent.  Sepl      6 

1.665.00      Discount  !■:>  percent  Do. 

Sepl.     '.I 


1  139,  736  00 

'  I37,9,''3.  70 
t  1,360  on 
i  55,858  00 
"  29,381  on 

35,  889.  21 

13,900.00 


'•  25,013.  22 
s  8,  000.  00 


Shipping      point,    Des 

Moines,   [owa. 

F   o   b.  Hillyard,  Wash 
F.  o.  b.  Eugene.  Oreg 


F.  o.  b.  Ogden,  Utah 


Do. 


I  tiscount  $50,  each  unit 
F.  0.  I).  Alniira.  Wash 


'■'a.775.011  do 

8,949  I 


'  3,  799.  50 
•  l,  102.50 

«  7,  3X5.  00 
i  1,911.00 

20,211  on 
8,234.50 

31,  150.  CO 
13,000.00 


F.o  b.  Earp,  Calif 

do 


F.o.  b.  odair,  Wash 


F.  0.  to  I. ime,  Oreg.;  dis- 
count and  sack  allow- 
ance $11.50  per  barrel. 


Do 

Sept. 

Sept. 

Do 

10 

Sept. 

12 

Do 

Sept.     9 

Sepl      1  I 

Sept.  12 

Do. 

Sept.   13 

Sepl     11 
Do. 

Do. 

I'M 

Sept.  13 

Sept.    18 


Sept.   21 

Do 


1  Items  1,  2,  and  ; 


•'  Items  1  and  ! 


3  All  bids  rejected. 


<  Schedules  1  and  2. 


Schedule  1. 


Schedule  ! 


Schedule  3. 


'Item  I. 


Item  2. 
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Walter  I.  Swanton  Retires 


AFTER  35  years  of  service  with  the  Super- 
vising Architect's  Office  and  the  Bureau  of 
Reclamation,  W.  I.  Swanton.  an  associate 
(civil)  engineer  in  the  Engineering  Division 
of  the  Washington  office,  was  retired  on  Sep- 
tember 30  with  the  best  of  wishes  from  the 
entire  personnel  of  the  Bureau,  to  whom  he 
had  endeared  himself  by  service  and  good 
fellowship.  He  was  presented  with  an  en- 
graved plaque  which  carries  this  sentiment,  a 
reproduction  of  which  appears  on  this  page. 

Mr.  Swanton  was  horn  September  6,  1S69,  at 
St.  Joseph,  Mo.  He  graduated  from  the 
Gardiner,  Maine,  high  school  in  1S89.  from 
the  Massachusetts  Institute  of  Technology  in 
1893,  and  later  from  the  National  Law  School. 
lie  possesses  degrees  of  B.  S..  B.  A.,  and  M.  A. 

Before  his  entrance  in  the  service  of  the 
Bureau,  he  was  employed  in  the  engineering 
department  of  the  Boston  &  Albany  Rail- 
road in  1899;  then  with  the  Union  Bridge 
Works.  Athens,  Pa. :  Edgemore  Bridge  Works; 
and  Bureau  of  Yards  and  Docks.  Navy  De- 
partment, at  the  Norfolk.  League  Island,  Bos- 
ton, and  Brooklyn  Navy  Yards. 

In  1916,  while  in  the  service  of  the  Bureau, 
Mr.    Swanton    had    charge   of    the   exhibit    of 


W.  I.  Swanton 


Plaque  presented  to  Mr.  Swanton 


tions :  List  of  Libraries  in  the  District 
Columbia,  printed  by  the  National  Reseai 
Council  of  Washington ;  List  of  Map  Coll 
tions  of  Washington,  issued  by  the  Board 
Surveys  and  Maps,  and  a  number  of  artic 
appearing  in  the  Bureau's  monthly  magazi: 
The  Reclamation  Era.  A  popular  feati 
from  Mr.  Swanton's  pen  carried  over  a  peri 
of  years  in  the  magazine  is  the  compilati 
entitled  "Articles  on  Irrigation  and  Relat 
Subjects."  His  last  contribution  on  this  si 
ject  appears  at  page  286  of  this  issue. 

Mr.  Swanton  is  a  member  of  the  Americ 
Society  of  Engineers,  National  Society  of  P 
fessional   Engineers,   Washington   Society 
Engineers,    and    Federal    Employees    Dni 
(Local  No.  2). 

Mr.  Swanton  has  an  active  and  alert  mi 
and  retirement  for  him  means  more  time 
give  to  his  personal  interests,  promini 
among  which  is  his  activity  in  civic  affai 
He  is  a  member  of  the  District  of  Columl 
Library  Association,  Columbia  Heights  C 
izens  Association,  and  Executive  Committee 
the  Federation  of  Citizens  Associations. 

With  Mr.  Swanton  goes  the  best  wishes 
the  office  staff — those  who  have  worked  w 
him  during  his  entire  tenure  in  office  a 
those  who  came  to  work  for  the  Bureau 
later  years.  All  have  an  affectionate  regE 
for  this  co-worker  who  "lays  down  his  penc 
in  his  office  in  the  new  Interior  Building 
enjoy  a  well-merited  retirement  from  t 
Bureau  of  Reclamation. — M.A.S. 

John  F.  Sikes,  Chief  Photographer 
the  Bureau  of  Reclamation,  reported  f 
active  duty  in  the  United  States  Na 
on  August  15,  his  station  Norfolk,  \ 
He  is  the  first  of  the  Bureau's  Washin 
ton'Office  staff  to  leave  for  defense  servi 


the  Bureau  on  the  Government  Safety-First 
train  which  toured  the  West  as  far  as  Salt 
Lake  City.  lie  established  the  engineering 
reference    library    in    the    Washington    office. 


consisting  of  about  7.000  books,  including 
nearly  1,500  volumes  of  histories  of  the  vari- 
ous irrigation  projects.  He  is  the  author  of 
( !u i de  to  United  States  Government  Publica- 
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GRAND  COULEE  DAM  NEARS  COMPLETION 


Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory1 


Shoshone  Project,  Wyoming 

Shoshone. — Named  after  range  of  moun- 
tains and  river  hearing  same  name.  The  river 
is  the  source  of  water  supply  for  the  project. 
It  was  originally  called  the  Stinking  Water  by 
the  Indians  on  account  of  the  sulphur  springs 
near  the  mouth  of  Shoshone  Canyon.  It  is 
understood  that  the  name  Stinking  Water 
was  later  changed  to  Shoshone  River  by  the 
Board  of  Geographic  Names  in  the  Depart- 
ment of  the  Interior  in  honor  of  the  Shoshoni 
tribe  of  Indians.  No  reason  has  been  found 
for  changing  the  last  letter  of  the  tribal  Indian 
name  from  i  to  e. 


1  A  compilation  of  data  furnished  by  field 
of  the  Bureau  of  Reclamation. 


illiccs 


Heart  J/  o  u  n  t  a  i  n. — There  is  considerable 
local  dispute  over  the  spelling  and  origin  of 
the  name  "Heart  Mountain."  The  word 
"Heart"  is  spelled  "Hart"  by  residents  of  Cody 
and  vicinity,  and  "Heart"  by  other  people  on 
the  project.  The  name  apparently  was  applied 
to  the  mountain  because  it  stuck  up  sharply 
like  a  human  or  animal  heart  and  means  noth- 
ing more  than  that  the  mountain  is  heart- 
shaped. 

Corbett. — The  railroad  station  of  Corbett 
was  established  by  the  C,  B.  &  Q.  Railroad  Co. 
on  October  2.  1901.  Chief  Engineer  F.  T. 
Harrow  of  the  Burlington  Railroad  states  that 
"during  construction  of  the  Cody  division  of 
the  railroad  there  was  a  bridge  over  the  Sho- 
shone River  6  or  7  miles  below  Cody  and  the 


Shoshone  Dam  and  Powerhouse,  Shoshone  Project,  Wyo. 


place  was  called  Corbett.  Right  near  t 
bridge  was  an  old  abandoned  building  whi 
had  been  a  saloon.  The  old  weather-beat 
sign  was  still  on  it  above  the  door.  Possil 
the  saloonkeeper's  name,  Corbett,  was  gr? 
to  the  town,  or  possibly  it  was  named  i 
James  J.  Corbett,  world's  heavyweight  cha 
pion  for  some  years  prior  to  1901." 

Ralston. — Val  Kuska,  colonization  agent 
the  C.  B.  &  Q.  Railroad  Co.,  informs  us  tl 
the  town  of  Ralston  was  named  by  T.  E.  C 
vert,  general  superintendent  of  Lines  West  a 
la  tor  chief  engineer  for  the  Burlington,  a 
so  far  as  he  can  discover,  the  name  has 
local  significance.  The  reservoir  is  near 
town  and  was  named  Ralston  by  the  Bun 
of  Reclamation. 

Powell. — The  town  was  originally  started 
a  Reclamation  Service  camp.  The  tow*u  \ 
named  "Powell"  on  October  30,  1907,  in  ho: 
of  Maj.  John  W.  Powell,  famous  Amerii 
geologist  and  explorer,  known  especially 
his  valuable  surveys  of  the  Colorado  Ri 
regions.  One  result  of  his  work  was  the 
ganization  of  the  United  States  Geologi 
Survey,  of  which  he  was  director  from  188] 
1894. 

Garland. — This  is  the  oldest  town  on 
project  and  a  railroad  station  was  establish 
there  on  September  10,  1901.    Mr.  Kuska 
vises    that    the    town    was    named    by    T. 
Calvert  and  has  no  local  significance. 

Willwood. — One  interpretation  of  the  ori 
of  this  name  is  that  it  is  a  combination 
part  of  some  person's  first  name  and  surna 
and  that  it  was  given  by  the  Bureau  of  I 
lamation.  Mr.  Kuska  is  of  the  opinion  t 
the  name  was  given  in  honor  of  Will  W< 
Member  of  Congress,  who  was  at  one  t 
the  chairman  of  the  subcommittee  on  apj 
priations  for  reclamation.  Local  people 
derstand  that  the  name  wras  given  in  ho 
of  Wilford  Woodruff,  an  official  in  the  IV 
mon  Church,  who  had  much  to  do  with 
reclamation  of  the  Big  Horn  Basin. 

Frannie. — Mr.  Kuska  informs  us  that  Ft 
nie  was  named  for  Frannie  Morris,  daugl 
of  a  ranchman  residing  near  the  present  t( 
of  Frannie,  who  entertained  pathfim 
coming  out  in  advance  of  engineers  and  gi 
ers  and  tracklayers  to  pick  out  a  mail  ro 
She  was  a  cowgirl,  familiar  with  the  best 
the  worst  of  frontier  life,  who  afterws 
carried  the  mail  from  the  train  to  the  ra 
post  office  where  her  father  was  postmas 
and  performed  the  stunt  picturesquely  eno 
to  amaze  and  amuse  easterners  who  m 
early  trips  over  the  road.  The  Frannie 
tion  was  opened  on  September  2,  1901. 
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Dearer. — To  Mr.  Kuska  we  are  also  indebted 
or  the  information  that  Denver  was  named 
lor  D.  Clem  Denver,  who  was  immigration 
igent  for  the  Burlington  Railroad  from  1905 
o  1914. 


Rio    Grande   Project,    New   Mexico- 
Texas 

<  Rio  Grande. — This  name,  as  applied  to  the 
river,  valley,  and  project,  is  of  Spanish  de- 
lation moaning  "large  river."  The  river 
:raverses  the  length  of  the  project  and  is  the 
source  of  the  project's  irrigation  water  supply. 
The  project  is  located  in  the  central  portion 
at  the  Rio  Grande  Valley  in  south  central 
New  Mexico  and  extreme  west  Texas. 

To  the  old  Spanish  settlers  or  colonists  the 
[Rio  Grande  was  sometimes  referred  to  as 
Rio  Bravo  del  Norte  (the  fierce,  wild  river 
of  the  north),  and  this  is  still  the  official 
Mexican  name  for  the  river  along  that  sec- 
tion which  forms  the  international  boundary 
line  between  the  United  States  and  Mexico 
from  El  Paso  to  the  Gulf  of  Mexico.  How- 
ever, there  seems  to  be  a  tendency  to  drop 
"Del  Norte"  from  the  name  and  refer  to  it 
in  the  official  Mexican  records  as  "Rio  Bravo." 

Elephant  Butte  dam  and  reservoir. — When 
first  proposed  the  dam  and  reservoir  were 
variously  referred  to  as  Elephant  Butte  dam 
nnd  reservoir;  Engle  dam  and  reservoir,  after 
the  nearest  railroad  station  on  the  Albu- 
querque-El Paso  branch  of  the  Santa  Fe  Rail- 
road about  12  miles  east  of  the  dam  site ;  Rio 
Grande  Dam,  because  it  was  the  first  large 
storage  dam  approved  for  construction  on  the 
Rio  Grande.  Ultimately  taking  the  name 
from  a  huge  eruptive  mass  of  volcanic  origin 
rising  abruptly  to  a  height  of  500  feet,  at  the 
base  of  which  the  Rio  Grande  flowed  about 
one-half  mile  above  the  dam  site  and  which 
bears  a  striking  resemblance  to  a  gigantic 
elephant's  head,  the  dam  and  reservoir  have 
come  to  benr  the  recognized  designation.  This 
butte  or  semicrater,  being  located  in  the  res- 
ervoir area,  becomes  surrounded  by  water  and 
forms  an  islnnd  when  the  wnter  surface  of 
the  lnke  reaches  elevation  4,320,  about  one- 
half  the  height  of  the  dam  above  the  old 
river  bed. 

The  reservoir  stores  the  entire  flood  dis- 
charge of  the  Rio  Grande.,  reaching  it  from 
south  central  Colorado  and  north  and  south 
central  New  Mexico,  26,000  square  miles,  and 
releases  from  the  reservoir  under  control  have 
furnished  the  well  regulated  irrigation  water 
supply  for  the  Rio  Grande  project  since  stor- 
age in  the  reservoir  began  in  1915. 

Caballo  dam.  and  reservoir. — The  Spanish 
name  "Caballo,"  meaning  "horse,"  was  taken 
from  a  range  of  mountains  bordering  the  east 
side  of  the  Rio  Grande  Valley  along  that  sec- 
tion which  forms  the  Caballo  Reservoir. 

Rincon  division. — The  Rincon  Valley  por- 
tion of  the  Rio  Grande  Valley  constitutes  the 
Rincon  division  of  the  Rio  Grande  project. 
This  name  is  applied  to  the  local  portion  of 
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Buck  Springs  Creek  Siphon  (Shoshone  project)  viewed  from  Heart  Mountain  Canal 
Backfill  operations  on  monolithic  concrete  barrel  section  in  background. 


the  Rio  Grande  Valley  bemuse  of  a  curve  in 
the  river  and  the  valley  to  the  east  for  a  few 
miles  and  then  again  to  the  south,  "Rincon" 
being  Spanish  for  "corner"  or  "turn."  The 
name  was  probably  first  applied,  however,  to 
the  station  or  town  of  Rincon  on  the  Santa  Fe 
Railroad. 

Percha  diversion  dam. — The  name  "Percha" 
originally  was  "Esa  Percha,"  which  in  Eng- 
lish would  be  translated  "that  roust"  or  "that 
perch,"  and  was,  according  to  early  settlers, 
named  by  the  natives  for  a  large  grove  of 
cottonwood  trees  at  the  mouth  of  the  creek  in 
which  crows  roosted  or  perched  during  the 
night. 

El  Paso. — "El  Paso"  is  Spanish  for  "the 
pass."  hence  the  city  takes  its  name  from  the 
fact  that  at  this  point  the  Rio  Grande  passes 
between  two  small  ranges  of  mountains.  In 
the  days  of  the  Spanish  colonization  of  New- 
Mexico,  this  point  on  the  trail  from  Mexico 
City  to   the   Spanish  colonies  in   the  vicinity 


of  Santa  Fe,  New  Mexico,  was  known  as  El 
Paso  del  Norte,  "the  pass  of  the  north,"  the 
original  name  for  the  old  Mexican  town  of 
Juarez,  located  on  the  south  side  of  the  Rio 
Grande  opposite  El  Paso.  As  the  name  El 
I'aso  lias  been  applied  to  the  city  it  has  also 
been  extended  to  that  portion  of  the  Rio 
Grande  Valley  at  the  extreme  upper  end  of 
which  El  Paso  is  located.  This  valley  con- 
stitutes the  El  I'aso  division  of  the  project. 

Juarez. — The  old  Mexican  settlement  <>f 
El  Paso  del  Norte,  which  was  founded  more 
than  '-'00  years  earlier  than  El  Paso,  was 
renamed  Ciudad  Juarez  in  honor  of  Benito 
Juarez,  who  is  celebrated  as  the  liberator  (or 
George  Washington)    of  Mexico. 

Sierra,  County. — Sierra  County  is  the 
county  in  which  are  located  Elephant  Butte, 
Caballo,  and  Percha  diversion  dams,  as  well 
as  a  small  section  of  the  irrigated  lands  of 
the  project.  The  Spanish  name  "Sierra" 
means   mountains,   and   doubtless   was   given 
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Upper:  Elephant  Butte  Dam    and    Powerhouse;    hue?:   Caballo  Dam.     Rio  Grande 

Project,  N.  Mex.-Tex. 


because  of  the  many  mountain  ranges  in  the 
county. 

Hatch.— The  (own  of  Hatch,  N.  Mex.,  which 
is  the  chief  agricultural  center  for  the  Rincou 
Valley,  was  named  after  a  railroad  location 
ami  construction  engineer  when  the  Santa 
Fe  Railroad  was  built  through  the  Rincon 
Valley. 

Dona  Ana  County. — This  county  joins 
Sierra  County  on  its  southern  boundary  and 
El  Paso  County  on  its  northern  boundary. 
It  includes  the  Leasburg  division  and  the 
Mesilla  Valley.  N.  Mex.,  and  has  as  its  county 
seat  the  town  of  Las  Cruces.  The  name 
"Dona  Ana"  was  probably  derived  from  the 
Dona  Ana  Bend  Colony  Grant,  which  was 
issued  in  1839  or  1840.  The  tradition  con- 
nected with  the  name,  which  cannot  be 
verified,  is  that  a!  the  time  the  Dona  Grant 
was  applied  for  or  issued,  Indians  in  the 
vicinity   of   the   present    settlement    kidnaped 


(he  daughter  of  one  of  the  Spanish  or  Mexi- 
can settlers  whose  name  was  Anita.  Anita 
is  the  diminutive  for  Ana  ;  the  "Dona,"  of 
course,  being  the  designation  for  a  lady  of 
some  prestige,  although  not  actually  of  the 
nobility. 

Leasburg  diversion  dam. — The  name  "Leas- 
burg"' is  derived  from  a  Federal  soldier 
named  Adolph  Lee  or  Lea.  who  came  to  the 
vicinity  during  the  Civil  War  period  or 
shortly  thereafter.  This  soldier  established  a 
canteen  and  general  merchandise  store,  and 
eventually  settled  in  the  vicinity  after  his 
discharge  from  the  Army.  He  also  estab- 
lished in  the  vicinity  of  the  present  Leasburg 
diversion  dam  a  river  ferry  which  was  of 
considerable  importance  during  the  period 
prior  to  the  construction  of  the  Santa  Fe 
Railroad  in  18S1.  Incidentally,  Fort  Selden 
was  established  in  the  immediate  vicinity  in 
lsii".    and    if    is   possible   that    the   soldier    Fee 


arrived  at  the  time  of  the  establishment  o; 
the  fort.  This  post  was  abandoned  in  1879 
and  reoccupied  in  1881  during  an  Apacht 
uprising,  and  also  to  protect  railroad  con 
struction  crews  in  the  vicinity.  The  fori 
was  abandoned  finally  in  1892.  The  fort 
was  named  after  Col.  Henry  R.  Selden.  In 
the  location  on  which  it  was  finally  con- 
structed, it  is  probable  that  the  dam  could 
more  appropriately  hare  been  named  Selden 
diversion  dam. 

Mesilla  Valley. — The  Mesilla  Valley  is  the 
largest  division  of  the  project  and  takes  its 
name  from  Spanish  which  means  "little  mesa" 
or  "little  table."  This  designation  was  prob- 
ably applied  to  this  area  because  the  land  in 
the  valley  presented  a  comparatively  Hal  sur- 
face. 

Las  Cruces. — Las  Cruces,  the  largest  town 
outside  of  El  Paso  and  the  principal  town 
in  the  New  Mexico  section  of  the  project, 
takes  its  name  from  the  fact  that  at  the 
site  of  the  town  there  was  originally  a  num- 
ber of  crosses  which  had  been  placed  on 
graves  of  three  priests  or  missionaries  who 
had  been  massacred  by  Indians  near  this 
spot.  The  settlers  of  Dona  Ana  buried  the 
priests  at  the  site  of  the  massacre  and  erected 
crosses  over  the  graves.  Later  on,  according 
io  tradition,  other  people  were  massacred 
by  the  Indians  and  I  heir  bodies  buried  near 
the  graves  of  the  ."  priests.  It  is  said  at 
one  time  the  burial  ground  contained  about 
40  crosses.  Las  Cruces  was  originally  sur- 
veyed by  an  Army  officer  named  Chapman 
in  1S48,  although  the  actual  settlement  of 
the  town  did  not  begin  for  a  year  or  two 
after  the  initial  survey. 

Anthony. — Anthony  is  an  agricultural  cen- 
ter between  El  Paso  and  Las  Cruces,  its  dis- 
linclion  being  thai  the  State  line  Texas- 
New  Mexico  passes  through  the  center  of  the 
town.  The  town  actually  has  two  names,  that 
on  the  New  Mexico  side  being  named  Anthony, 
while  the  Santa  Fe  Railroad  Station  of  the 
town  is  on  the  Texas  side,  and  is  named  La 
Tuna.  The  name  "Anthony"  according  to  sev- 
eral of  the  old  settlers  still  living  in  the 
vicinity  of  the  town  originated  with  an  early 
settler  who  moved  in  from  Anthony,  Kans.  It 
is  said  Ilia  I  as  a  result  of  two  towns  both 
being  Anthony  on  the  Santa  Fe  Railroad  that 
some  confusion  became  evident  in  1908.  In 
order  to  avoid  this  confusion  the  railroad  sta- 
tion name  was  changed  to  La  Tuua.  Local 
tradition  gives  the  derivation  of  the  name  "La 
Tuna"  to  the  fact  that  in  the  year  the  change 
of  names  was  made  a  species  of  cacti  was 
heavily  fruited,  the  fruit  being  called  "tuna" 
or  "la  tuna,"  and  evidently  the  natives  or  the 
local  station  agent  prevailed  upon  the  railroad 
to  designate  the  railroad  station  as  "La  Tuna." 
At  the  present  lime  the  two  names  are  still 
used.  The  railroad  station  is  located  on  the 
south  edge  of  town  and  is  designated  as  La 
Tuna  being  in  Texas,  while  the  post  office 
within  several  city  blocks  is  located  across  the 
New  Mexico  State  line  and  is  designated  as 
Anthony. 
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Yslcta. — Ysleta  \v;is  established  by  the 
Spaniards  who  were  driven  out  of  New  Mexico 
as  the  result  of  the  Pueblo  Indian  uprising 
in  1680.  The  Spaniards  retreated  to  Paso  del 
Norte  and  brought  with  them  several  hundred 
Indian  converts  from  the  various  New  Mexico 
Ipneblos  of  La  Isleta,  Socorro,  Se u.  and  oth- 
ers. The  new  settlements  which  they  estab- 
lished in  a  line  along  the  valley  below  Paso  il"l 
Norte,  and  at  that  lime  all  on  the  south  side  (if 
the  Rio  Grande,  they  named  after  the  New 
Mexico  pueblos  from  which  they  had  retreated. 
The  Indians  from  La  Isleta  were  sell  led  in 
the  new  pueblo  about  11  miles  below  Paso  del 
Norte,  and  the  governor  designated  ibis  new 
pueblo  Corpus  Christ i  de  La  Isleta.  It  seems 
that  the  name  '"La  Isleta"  was  given  to  the 
original  pueblo  in  New  Mexico  because  the 
:Rio  Grande  gradually  eroded  the  banks  of  the 
pueblo  and  eventually  formed  a  small  island, 
the  word  "Isleta"  meaning  "small  island." 
The  Spanish  governor  in  order  lo  distinguish 
the  new  pueblo  from  the  old  in  all  probability 
added  the  "Corpus  Christi"  to  the  name. 
Probably  due  to  Anglo  influence,  Hie  "I"  in 
Isleta  was  later  dropped  and  "Y"  substituted. 
It  is  said  without  verification  thai  this  change 
probably  resulted  from  the  fad  that  in  old 
[Spanish  writing  the  capital  "I"  resembled  an 
English  "Y." 

Socorro. — Socorro  is  also  located  in  the  101 
Paso  Valley  and  was  founded  by  Indian 
refugees  driven  out  of  their  pueblo  called 
Nuestra  Senora  del  Socorro,  which  had  been 
founded  in  KiL!(»  in  New  Mexico,  some  miles 
south  of  the  Isleta  pueblo,  by  Spanish  mission- 
aries. However,  the  original  location  of  the 
new  Socorro  was  not  at  the  present  location 
of  the  little  settlement,  but  according  to  evi- 
dence available,  it  originally  was  located  about 
22  miles  from  the  newly  established  Corpus 
Christi  de  La  Isleta,  which  would  place  the 
location  somewhere  in  the  vicinity  of  the  pres- 
ent town  of  Fabens,  approximately  2<>  miles 
jeast  of  Ysleta.  This  pueblo,  Nuestra  Senora 
del  Socorro,  was  established  in  1682,  but  the 
location  was  moved  nearer  lo  Isleta  in  lfi\S3 
because  of  the  discontent  of  the  Indians  din- 
ing which  an  attempt  was  made  to  murder  the 
'missionary  priest.  As  a  result  the  Spanish 
(governor  at  Paso  del  Norte  (Juarez)  moved 
ithe  remaining  Indians  much  closer  to  La 
Isleta,  which  is  the  present  location  of 
Socorro.  The  name  "Nuestra  Senora  del 
i Socorro"  may  be  translated  as  "our  lady  of 
ihelp." 

San  Elizario. — As  a  result  of  the  establish- 
ment of  the  pueblos  of  Socorro,  Isleta,  and 
others,  on  the  Mexican  side  of  the  river,  the 
Spanish  Governor  Otermin  in  counsel  with 
ihis  advisors  and  the  missionaries  decided  that 
|a  presidio  or  fort  should  be  established  in 
'the  vicinity  of  the  pueblos  for  protection. 
I  However,  a  change  in  governors  took  place  in 
(1682.  hut  the  new  governor  did  not  reach  Paso 
del  Norte  (Juarez)  until  1083,  and  after 
[acquainting  himself  with  conditions,  he  estab- 
lished the  presidio  at  the  present  site  of  San 
Elizario.     It  was  abandoned  in  1684.  and  the 
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inhabitants  moved  I"  Paso  del  Norte  where  it 
remained  probably  until  1766,  at  which  time 
it  may  have  been  reestablished  at  or  near 
the  original  location.  This,  however,  is  not 
definite.      It    may    be  of   interest    here   to   say 

that  near  San  Elizari 'between  San  Elizario 

and  Socorro,  Onate  first  reached  the  Rio 
Grande  in  1598.  The  name  "San  Elizario" 
is  a  corruption  of  the  name  San  Elzearo.  In 
English  the  name  is  translated  "Saint  Elzear." 
from  a  French  count  and  a  saint  of  the 
Catholic  <  'burch. 

Fabens.  Fabens  is  the  agricultural  center 
of  the  central  and  eastern  end  of  the  Rio 
Grande  project,  and  is  located  in  the  El  Paso 
Valley  in  El  E'aso  County.  As  previously 
referred  lo,  the  original  Socorro  was  estab- 
lished somewhere  in  the  present  vicinity  of 
Fabens.  The  name  "Fabens"  commemorates 
a  Southern  Pacific  Railroad  official  by  the 
name  of  George  Fabens,  who  was  assistant 
land  commissioner  for  the  railroad  at  the 
time  it  was  built  through  the  Valley. 

Mexican  diversion  dam. — So  called  because 
it  was  originally  constructed  to  divert  water 
from  the  Rio  Grand*'  into  the  Aequia  Madre, 
the  main  irrigation  diversion  canal  for  the 
Juarez  Valley,  Mexico,  but  later,  however,  a 
canal  heading  was  also  constructed  on  the 
American  side  of  the  Rio  Grande  just  im- 
mediately above  the  dam.  which  then  became 
a  diversion  dam  for  land  in  both  the  United 
States  and  Mexico,  and  subsequently  was 
sometimes  referred  to  as  the  international 
diversion  dam. 

American  diversion  dam-  So  called  because 
il  has  been  constructed  across  the  Rio  Grande 
just  above  the  point  where  the  river  ceases 


lo  be  the  international  boundary  line  between 
the  United  States  and  Mexico,  which  is  about 
-  miles  above  I  he  Mexican  diversion  dam.  This 
dam  was  recently  built  by  the  International 
Boundary  Commission  to  divert  from  the  Rio 
Grande  all  of  the  water  for  the  irrigation  re- 
quirements of  land  on  the  American  side  below 
Fl  Paso  and  to  fulfill  international  treaty  re- 
quirements by  allowing  to  flow  down  the  Rio 
Grande  to  the  Mexican  diversion  dam  the 
quantity  of  water  which  has  been  allocated 
to  Mexico  by  treaty  schedule. 


Klamath  Project,  Oregon-California 

Klamath  Fulls. — This  town  is  located  at  the 
falls  of  Link  River,  where  that  stream  Hows 
into  Lake  Ewauna.  The  place  was  originally 
known  as  Linkville  and  was  named  for  Link 
River.  The  Klamath  Indian  name  for  the 
place  was  "Yulalona."  or  "Iuauna,"  which  re- 
ferred to  the  peculiar  blowing  backward  of 
the  waters  of  Link  River  during  strong  south 
winds.  The  Klamath  name  for  the  falls  in 
I. ink  River  was  "Tiwishkeni,"  or  "rush  of 
falling  waters  place." 

Merrill. — So  named  for  Nathan  S.  Merrill, 
who  was  born  in  New  Hampshire  in  1836,  and 
moved  to  California  in  1869.  He  moved  to 
Chehalis  County,  Wash.,  in  1881,  and  in  1890 
settled  at  the  present  site  of  Merrill.  He  pur- 
chased a  ranch  in  the  spring  of  1894  and  laid 
out  a  portion  of  the  town  of  Merrill,  which 
was  named  for  him. 

Malin. — This  is  a  rapidly  growing  commu- 
nity on  land  that  was  formerly  at  the  bottom 
of  Tule  or  Rhett  Lake.     Title  Lake  has  been 
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dried  up  by  the  Bureau  of  Reclamation.  On 
September  30,  1909,  65  Bohemian  families  set- 
tled at  the  present  site  of  Malin  and  named  the 
place  for  a  town  in  Bohemia,  Czechoslovakia, 
their  former  home. 

Bonanza. — This  is  a  Spanish  word  meaning 
prosperity.  The  place  is  said  to  have  been 
so  named  because  of  the  presence  of  a  large 
number  of  tine  springs  in  the  vicinity.  Good 
water  is  always  a  source  of  prosperity  in  a 
country  that  requires  irrigation. 

Siskiyou  Mountains. — George  Gibbs,  in  his 
"Dictionary  of  the  Chinook  Jargon,"  gives 
ihe  following  version  of  the  origin  of  this 
name:  "Siskiyou.  Croc.  A  bob-tailed  horse." 
This  name,  ludicrously  enough,  has  been  be- 
stowed on  the  range  of  mountains  separating 
Oregon  from  California,  and  also  on  a  county 
in  the  latter  State.  The  origin  of  this  desig- 
nation as  related  by  Mr.  Anderson  was  as 
follows:  "Archibald  R.  McLeod,  a  chief  factor 
of  the  Hudson's  Bay  Co.,  in  the  year  1828, 
while  crossing  the  mountains  with  a  pack 
train,  was  overtaken  by  a  snowstorm,  in 
which  he  lost  most  of  his  animals,  including 
a  noted  bob  tailed  race  horse.  His  Canadian 
followers,  in  compliment  to  their  chief  or 
•bourgeois,'  named  the  place  the  Pass  of 
the  Siskiyou— an  appellation  subsequently 
adopted  as  the  veritable  Indian  name  of  the 
locality,  and  which  thence  extended  to  the 
whole  range,  and  the  adjoining  district." 
Gibbs'  statement  that  the  word  came  from 
ihe  Cree  language  should  bear  great  weight, 
yet  it  must  be  said  that  there  is  another 
origin  of  the  name  suggested,  the  French 
words  "six  caillioux,"  or  "six  stones."  It  is 
supposed  that  there  were  six  important  rock 
landmarks  along  the  trail  that  led  to  this 
designation.  The  Siskiyou  Mountains  are 
part  of  what  geologists  call  the  Klamath 
Mountains,  which  lie  as  a  connecting  uplift 
between  the  Coast  Range  and  the  Cascade 
Range. 

Clear  Lake  Reservoir. — Named  after  the 
fresh-water  lake  that  originally  covered 
about  10,0(M)  acres  of  the  lower  portion  of 
tin'  reservoir,  which  was  known  as  Clear  or 
Wright  Lake. 

Gerber  Reservoir. — Named  after  Louis  Ger 
her,  the  former  owner  of  most  of  the  private 
lands  within  the  reservoir. 

Malone  Dam. — Named  after  James  Malone,  a 
pioneer  of  Langell  Valley  who  formerly  owned 
the  property  on  which  the  dam  is  located. 

Tule  Lake. — This  lake  was  discovered  May 
],  1S46,  by  John  C.  Fremont,  and  later 
named  "Rhett"  after  his  friend,  I'.arnwell 
Rhett.  The  name  "Tule  Lake"  was  no  doubt 
given  by  an  exploring  party  in  1846  because 
of  its  surroundings.  Tule  means  a  certain 
kind  of  rush. 

Lamgell  Valley. — Named  for  Arthur  Langell, 
an  early  settler,  who  took  part  in  the  Modoc 
War  and  was  afterward  killed  in  an  alterca- 
tion with  a  neighbor.  Langell  Valley  is  a 
natural  geographic  feature,  and  a  post  office 
bears  the  same  name. 

Modoc  Point. — The   Indian    name  "Modoc" 


is  derived  from  the  Klamath  words  "rnoa," 
meaning  "south,"  and  "takni,"  meaning  "a 
native  of  that  place  or  country,"  hence  from 
the  point  of  view  of  the  Klamath  Indians, 
natives  of  the  country  just  to  the  south. 
The  term  "Modoc  Lakes"  was  formerly  used 
in  the  Klamath  country  to  refer  to  Tule  and 
Clear  Lakes,  because  Modoc  Indians  lived 
nearby. 

Lost  River. — This  stream  rises  in  Califor- 
nia and  Hows  into  Oregon.  It  formerly  de- 
bouched into  Tule  Lake,  but  is  now  controlled 
for  irrigation,  and  as  a  result  Tule  Lake  is 
being  dried  up  and  reclaimed  for  farm  land. 
During  its  course  through  Langell  Valley 
Lost  River  disappears  for  several  miles, 
hence  its  name.  The  famous  natural  stone 
bridge,  by  which  the  Applegate  party  crossed 
Lost  River  on  July  6,  1846,  may  be  seen  near 
Merrill.  Lost  River  was  discovered  by  Fre- 
mont early  in  May  1S46,  and  named  McCrady 
River  for  a  boyhood  friend,  but  that  name 
did  not  prevail. 

Echo. — There  are  several  stories  about  the 
name  of  this  place.  Capt.  O.  C.  Applegate  says 
that  the  name  first  suggested  was  "Klamath 
River,"  but  postal  authorities  objected  be- 
cause of  similarity  to  Klamath  Falls.  Cap- 
tain Applegate  then  suggested  "Plevna,"  and 
this  name  for  the  office  was  adopted,  but  later 
the  office  was  moved  away  to  Juniper  Ridge, 
along  with  the  name.  This  incensed  local 
patrons  and  they  secured  a  new  office  and 
named  it  "Keno"  for  Capt.  D.  J.  Ferree's  dog. 
Nellie  Doten,  postmistress  at  Keno  in  Janu- 
ary 1926  informed  the  writer  that  her  father 
surveyed  and  platted  the  town  site  and  called 
it  "Doten."  This  name  was  objected  to  for  a 
post  office  because  of  the  similarity  to  "Day- 
ton." According  to  her  version,  the  name 
Keno  was  then  adopted  for  the  office  on  ac- 
count of  Captain  Ferree's  birddog.  The 
platted  name  of  the  place  is  still  said  to  be 
Doten.  Keno,  the  dog,  was  named  after  the 
popular  card  game  of  earlier  days. 


Riverton  Project,  Wyoming 

Riverton  project. — The  project  received  its 
name  from  the  town  of  Riverton,  the  project 
headquarters,  though  not  actually  on  the 
project  itself.  Riverton  was  founded  in  1906 
and  the  name  was  given  it  by  the  early  settlers 
on  account  of  its  location  near  the  confluence 
of  the  Wind  and  Little  Wind  rivers. 

Wyoming  Canal. — This  canal  received  its 
name  in  1906  when  a  preliminary  survey  was 
made  under  the  direction  of  the  then  State 
engineer,  Clarence  T.  Johnston. 

Morton. — Named  for  Joy  Morton,  president 
of  the  Wyoming  Central  Irrigation  Co.  which 
proposed  to  build  the  project  in  1906.  Mr. 
Morton  was  a  son  of  J.  Sterling  Morton,  the 
first  Secretary  of  Agriculture.  He  was  presi- 
dent of  the  Morton  Salt  Co. 

Pilot  Butte  Reservoir. — The  origin  of  this 
name  is  evident.  The  butte  is  a  relatively 
low,  rocky  point,  rising  about  300  feet  above 


the  prairie  to  the  south,  and  about  100  fe 
above  the  ridges  to  the  north.  It  is  so  locate 
geographically  that  it  is  a  prominent  Ian 
mark,  being  visible  for  many  miles  in  a 
directions  except  south.  It  is  about  one  mi 
north  of  what  has  always  been  the  mai 
route  of  travel  along  Wind  River. 

Pavillion  Butte. — Said  to  have  been  s 
named  when  the  township  in  which  it  i 
located  was  subdivided  by  the  General  Lan 
Office  in  1890.  The  name,  a  misspelling  fo 
"pavilion,"  probably  has  reference  to  its  gei 
oral  appearance.  The  central  and  highes 
portion  has  the  appearance  of  a  low  cone  su: 
mounting  vertical  cliffs,  with  two  outlyinj 
rocky  pinnacles.  This  butte  is  also  a  prom 
nent  landmark,  visible  from  all  direction 
except  west. 

Bull  Lake  Dam. — There  are  several  version 
of  the  story  of  the  origin  of  the  name  "Bu 
Lake,"  perhaps  the  most  common  being  tha 
the  Indians  once  chased  a  white  (albino)  bu: 
falo  bull  in  the  vicinity  of  the  lake.  The  bul 
being  unable  to  escape  his  pursuers,  jumpe 
into  the  lake.  It  is  said  that  he  occasionall 
comes  to  the  lake  surface  and  bellows.  Th 
bellowing  has  some  basis  in  fact.  When  th 
lake  is  frozen  over  in  winter,  wind  sometime 
sweeps  down  the  canyon  above  the  lake,  prol 
ably  raising  the  ice  slightly.  When  the  ic 
drops  back  a  sound  ensues  which  may  resen 
ble  somewhat  the  bellowing  of  a  buffalo. 

Lost  Wells  Butte. — This  butte  is  a  pron 
inent  feature  of  the  south  central  part  of  th 
project.  A  deep,  narrow  canyon,  the  existent 
of  wdiich  is  not  readily  noticed,  issues  from  th 
northwest  corner  of  the  butte.  Prior  to  th 
present  dry  cycle,  this  canyon  contained  liv 
springs.  Now  they  are  hardly  more  than  clam 
spots.  These  former  springs  gave  rise  to  th 
name  "Lost  Wells." 

The  lake  resulting  from  the  inflow  of  ston 
and  irrigation  waste  water  into  a  large  na 
ural  depression  in  the  central  portion  of  th 
project  is  the  largest  body  of  water  in  Fremor 
County.  For  this  reason  it  was  named  th 
"Ocean"  by  local  duck  hunters. 

Wind  River. — This  designation  no  doul 
was  given  by  early  explorers  on  account  of  th 
high  winds  prevailing  through  Wind  Rive 
Canyon,  which  is  located  northeast  of  th 
project  and  immediately  south  of  the  town  c 
Thermopolis. 


Or land  Project,  California 

Orland. — One  of  the  original  project  sei 
tiers  came  from  the  town  of  Orland  in  Ei){ 
land  and  selected  that  name  for  the  nei 
town  in  California,  which  was  laid  out  aboi' 
1875.  The  project  was,  of  course,  named  fo 
the  principal   project  town. 

Stoni/  Creek. — The  source  of  the  project 
water  supply  was  named  by  Gen.  John  Bic 
well,  an  early  California  pioneer  and  a  coi 
temporary  and  one-time  employee  of  Genen 
Sutter.  History  records  the  creek  was  s 
named   because  of  the  fact   that   three  mei 
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made  grindstones  from  stone  deposits  ou  the 
upper  reaches  of  the  creek,  loaded  them  in 
canoes,  and  transported  them  to  points  on  the 
Sacramento  River  where  they  were  sold  to 
ranchers. 

Stony  Gorge. — The  name  as  applied  to  the 
dam  and  reservoir  is  of  comparatively  recent 


origin.  A  narrow  place  in  Stony  Creek  val- 
ley just  above  the  town  of  Elk  Creek  was 
investigated  as  a  dam  site  by  Bureau  engi- 
neers and  designated  as  "Stony  Gorge"  on 
their  maps,  although  the  name  had  never 
been  applied  to  the  site  by  nearby  residents. 
East    Park    Reservoir. — Tins    reservoir   oc- 


cupies  a  site  in  the  foothills  of  the  Coast 
Range  of  mountains  and,  prior  to  the  con- 
struction of  the  dam,  the  terrane  now  under 
water  resembled  a  huge  park.  It  is  said  that 
an  early  resident  of  the  area  was  named 
"East"  or  "Eastern"  and  the  park  received 
its  designation  from  that  source. 


Two  Large  Projects  to  Provide  Many  Homes 


OFFICIALS  of  the  Bureau  of  Reclamation 
on  September  23  presented  statements  to  a 
special  congressional  committee  in  San  Fran- 
cisco, Calif.,  to  the  effect  that  about  360,000 
persons  will  be  able  to  find  new  homes  and 
more  than  1,000,000  will  be  able  to  save  or 
reestablish  their  old  homes  as  a  result  of 
two  major  Federal  Reclamation  projects 
under  construction  on  the  Pacific  coast. 

Grand  Coulee  Dam  on  the  Columbia  River 
in  Washington  will  make  possible  the  irriga- 
tion of  1,200,000  acres  of  land,  and  thus  pro- 
vide opportunities  for  new  homes  and  new 
communities  in  the  Columbia  Basin  area,  and 
the  Central  Valley  project  in  California,  wilb 
its  two  mighty  dams,  Shasta  and  Friant,  will 
revive  approximately  2,000,000  acres  of  culti- 
vated land  by  providing  a  supplemental 
supply  of  water. 

With  Congressman  John  H.  Tolan  of  Cali- 
fornia as  chairman,  this  committee  was  ap- 
pointed to  investigate  the  causes  for  the 
migration  of  destitute  citizens  from  the  Great 
Plains  and  other  sections.  With  meetings  in 
San  Francisco  and  Los  Angeles  the  committee 
(concluded  a  series  of  hearings  in  the  West. 
(The  pressure  on  the  populations  of  the  far 
Western  States,  particularly  California,  by 
sthe  influx  of  migrants  is  of  serious  concern 
to  those  States  and  to  the  Nation  as  a  whole. 

Columbia  Basin  Project 

Dr.  E.  N.  Torbert,  field  coordinator  of  set- 
tlement investigations  on  the  Columbia  Basin 
iproject,  outlined  the  opportunities  in  that 
area  for  settlement  of  migrants,  and  stated 
that  under  present  plans  the  first  land  in 
this  project  will  be  available  for  settlement 
in  1944. 

Discussing  the  comprehensive  studies  in 
progress,  Dr.  Torbert  said  that  the  Bureau 
iof  Reclamation  has  the  cooperation  of  the 
Department  of  Agriculture  and  other  Federal 
and  State  agencies.  Particular  attention  has 
:been  given  to  the  best  method  of  establishing 
.control  over  privately  owned  land  in  order 
to  aid  in  the  settlement  of  worthy  farmers 
iwho  have  been  forced  off  their  land  by 
drought.  Protection  for  prospective  settlers 
lis  afforded  through  the  antispeculation  act  of 
il937,  which  limits  to  40  acres,  tracts  in  indi- 
vidual ownership  that  may  receive  water,  and 
assures  settlers  of  opportunities  to  secure  land 
at  nonspeculative  prices. 


Dr.  Torbert  further  said  that  the  primary 
objective  of  the  studies  is  to  establish  condi- 
tions that  will  enable  a  settler,  by  his  own 
efforts,  to  succeed.  Where  needy  migrants 
are  involved,  consideration  lias  been  given  to 
ways  and  means  of  providing  financial  and 
other  assistance. 

The  construction  program  of  the  irrigation 
features  of  the  Columbia  Basin  project  is 
scheduled  to  absorb  skilled  labor  now  em- 
ployed on  Grand  Coulee  Dam,  Hearing  com- 
pletion. The  schedule  provides  for  making 
available  for  settlement  annually  50  to  70 
thousand    acres    of    land    beginning    4    years 

hence. 

Revenue  from  the  sale  of  electric  power, 
production  of  which  will  begin  from  two  small 
units  in  December,  will  pay  a  substantial  part 
of  the  irrigation  costs,  it  is  anticipated. 

Dr.  Torbert  estimated  that  about  30,000 
families  can  ultimately  be  accommodated  on 
the  land  with  employment  for  twice  that  num- 
ber in  towns  and  villages  when  full  develop- 
ment is  accomplished.  Surveys  are  now  go- 
ing  forward  looking  to  classification  and  ap- 
praisal of  land.  These,  with  the  studies  of 
social  and  economic  problems,  should  be  com- 
pleted about  2  years  prior  to  the  time  the  first 
land  is  available  for  settlement,  Dr.  Torbert 
explained,  thus  affording  opportunity  for 
guiding  the  location  of  settlers. 

Central  Valley  Project 

Walker  R.  Young,  supervising  engineer, 
pointed  to  a  30  percent  increase  in  the  past 
decade  in  the  population  in  the  area  to  be 
served  by  the  Central  Valley  project  in  con- 
nection with  an  explanation  of  the  objec- 
tives of  this  California  undertaking.  Since 
1930,  the  population  of  this  area  has  been 
augmented  by  287,000,  made  up  principally 
of  families  who  have  fled  drought  areas  and 
increasing  to  1,249,000  the  number  of  persons 
on  farms  and  in  urban  areas  largely  de- 
pendent on  rehabilitation  of  the  water  supply. 

Mr.  Young,  who  was  formerly  in  charge  of 
the  construction  of  Boulder  Dam,  told  the 
committee  the  Central  Valley  project  is  de- 
signed primarily  to  insure  stabilization  of 
agricultural  products,  representing  an  invest- 
ment of  .$2,000,000,000.  The  area  is  about 
two-thirds  of  the  irrigated  acreage  in  the 
Central  Valley.  More  than  50,000  acres  have 
already  been  abandoned;  400,000  acres  in  the 


San  Joaquin  Valley  are  threatened,  while 
another  400,000  acres  of  rich  delta  lands  are 
menaced  by  intrusion  of  salt  water  from  San 
Francisco  Bay.  Still  other  areas  are  fre- 
quently inundated  by  floods  in  the  Sacra- 
mento River  which  cause  great  damage. 

Supplemental  water  for  irrigation  through 
diversion  of  surplus  Sacramento  River  water 
to  the  San  Joaquin  Valley  is  a  major  ob- 
jective of  the  Central  Valley  project.  Other 
features  include  improvement  of  navigation, 
flood  protection,  salinity  control,  improved  in- 
dustrial and  domestic  supplies  and  electric- 
power  development.  Incidentally,  it  will 
bring  into  production  about  175,000  acres  of 
new  land,  which  will  be  available  for  settle- 
ment. Power  sales  will  pay  a  large  part  of 
the  costs  of  the  entire  project. 

On  the  farms  the  project  will  serve  are 
now  312,000  persons  with  more  than  three 
times  that  number  in  the  cities  and  towns — - 
the  equivalent  of  .",00.000  families.  Only  a 
few  of  the  70.000  families  from  the  drought 
or  other  areas  who  have  migrated  into  the 
valleys  since  1930,  were  able  to  find  irrigated 
land  on  which  to  settle.  As  a  result,  they 
have  been  forced  to  depend  on  seasonal  ag- 
ricultural employment  or  have  relied  almost 
wholly  on  relief. 

Mr.  Yroung  quoted  E.  P.  Goodrich  and 
C.  V.  Davis,  of  the  American  Society  of 
Civil  Engineers,  as  stressing  the  suitability 
of  the  area  for  combined  industrial  and  ag- 
ricultural development  with  the  assurance  of 
a  water  supply  from  the  Central  Valley 
project. 

Dr.  Ray  Lyman  Wilbur,  president  of  Stan- 
ford University,  was  quoted  as  predicting 
that  the  regulated  water  supply  of  the  Central 
Valley  will  "increase  our  population  by  sev- 
eral millions." 

The  present  construction  program  schedules 
the  Central  Valley  project  for  completion  in 
1946.  Both  Mr.  Young  and  Dr.  Torbert  em- 
phasized that  the  progress  of  the  project  is 
dependent  on  future  appropriations  from 
Congress. 

H.  H.  Johnson  Assumes  New 
Ditties 

H.  H.  JOHNSON,  formerly  superintendent  of 
the  Milk  River  project,  Montana,  has  been 
assigned  to  the  position  of  field  supervisor  of 
projects  in  Montana  and  northern  Wyoming. 
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Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


Dams; 
ief  Clerk; 


All-American  Canal 

Altus 

Belle  Fourche 

Boise 

Boulder  Canyon  1 . 

Buffalo  Rapids 

Buford-Trenton 

Carlsbad 

Central  Valley 

Shasta  Dam 

Friant  division 

Delta  division 

Colorado-Big  Thompson. 

Colorado  River 

Columbia  Basin 

Deschutes 


J.. 


and  Valley 

Humboldt - 

Kendrick.. 

Klamath 

Milk  River 

Minidoka 

Minidoka  Power  Plant 

Mirage  Fiats 

Moon  Lake 

North  Platte 

Ogden  River 

Orland -- 

Owyhee 

Parker  Dam  Power 

Pine  River 

Provo  River 

Rapid  Valley 

Rio  Grande 

Elephant  Butte  Power  Plant. 

Riverton 

Shoshone 

Heart  Mountain  division 

Sun  River 

Truckee  River  Storage 

Tucumcari 

Umatilla  (McKay  Dam) 

Uncompahgre;   Repairs  to  canals. 

Upper  Snake  River  Storage  3 

Vale. 

Yakima. 

Roza  division 

Yuma 


Yuma,  Ariz 

Altua,  okla 

Newell,  S.  Dak 

Boise,  Idaho 

Boulder  City,  Nev._ 

Glendive,  Mont 

Williston,  N.  Dak 

I   arlsbad,  \.  Mex 

Sacramento,  Calif 

Redding,  Calif 

Friant,  Calif-. 

Antioch,  Calif 

Kstes  Park,  Colo 

Austin,  Tex 

Coulee  Dam.  Wash 

Bend,  Oreg 

Yuma.  Ariz 

Cr.'ind  Junction.  Colo 

Reno,  Nev 

<  Jasper,  Wyo 

Klamath  Falls.  Oreg 

Malta,  Mont 

Burley,  Idaho 

Rupert,  Idaho 

Herningford,  Nebr -.. 

Provo.  Utah ... 

Guernsey.  Wyo 

Provo    I   tab 

L,  <    »lif 

Boise,  Idaho ,__ 

Parker  Dam,  Calif. 

Vallecito.  Colo 

Provo.  Utah 

Rapid  City.  S.  Dak 

El  Paso,  Tex 

Elephant  Butte,  N.  Mex._ 

Riverton,  Wyo 

Powell,  Wyo 

Cody,  Wyo 

Fairfield,  Mont 

Reno,  Nev.,.. 

Tucumcari,  N.  Mex 

Pendleton,  Oreg 

Montrose.  Colo 

Ash  ton,  Idaho 

\  ill     Oreg   

Yakima,  Wash 

Yakima,  Wash    . 

Yuma.  Ariz 


Official  in  charge 


Name 


Leo  .1-  Foster 

Russell  S.  Lieurance.. 

F.  C.  Youngblutt 

R.  J.  Newell 

Irving  C.  Harris 

Paul  A.  Jones 

Parley  R.  Neeley 

1       I     -ter 

W.  R.  Young 

Ralph  Lowry... 

R.  B.  Williams 

Oscar  G.  Boden 

Porter  J.  Preston 

Ernest  A.  Morit/._ 

F.  A.  Banks.. 

1>-  S.  Stuver 

Leo  J.  Foster.  .  . 

W.  J.  Chiesman 

Floyd  M.  Spencer 

Irvin  J.  Matthews 

B.  E.  Hayden 

Harold  W.  Genger 

Stanley  It.  Marean 

S    \    McWilliams 

Denton  J.  Paul 

E.  O.  Larson 

C.  F.  Gle;ison 

E.  O.  Larson 

D.  L-  <  annody 

R.  J.  Newell 

E.  C.  K'.ppen. 

Charles  A.  Burns 

E.  O.  Larson 

Horace  V.  Uubbell 

L.  U.  Fiock 

I      i  ■    l  tale- __ 

111''   i-  k 

L,  -I.  Windle 

Waller  F.  Kemp 

A.  W.  Walker 

Floyd  M     Spencer 

Harold  W.  Mutch 

C.  L.  Tice 

Herman  R.  Elliott 

I    Donald  Jerman 

C.  C.  Ketchum 

j    s    Moore 

Charles  E.  Crownover 

C.  B.  Elliott 


Title 


1  ii<>n  engineer 

1  Ions  true  t  ion  engineer 

Superintendent 

Construction  engineer 

Director  of  power 

Construction  engineer 

Resident  engineer 

Superintendent 

Supervising  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Supervising  engineer 

Construction  engineer 

Supervising  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Construction  engineer  2__ 
Construction  engineer  2.  _ 

Superintendent 

Superintendent 

Superintendent 

Resident  engineer 

Construction  engineer 

Construction  engineer 

Superintendent  of  power.. 

Construction  engineer 

Superintendent 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Acting  resident  engineer.. 

Superintendent 

Superintendent  2 

Construct  ton  engineer 

Superintendent 

Construction  engineer  2._ 

Resident  engineer 

Reservoir  superintendent. 

Construction  engineer  2 

Construction  engineer  2 

Superintendent 

Su  perin  tendent 

»  Construction  engineer 

Superintendent 


J.  C.  Thrailkill. 
Edgar  A.  Peek, 


Robert  B.  Smith 

Gail  H.  Baird 

Edwin  M.  Bean 

Robert  L.  Newman. 

E.  W.  Mi.-pard 

E.  R.  Mills 


CM.  Voyen 

William   F.  Sha 

<'.  IV  Funk 

Noble  O.  Anderson. 

J    '  '    I  brailkill 

Emil  T.  Ficenec 


George  W.  Lyle  - 
W.  I.  Tingley--- 
I  i  l  habot.  .. 
G.  C.  Pal 


Francis  J.  Farrell 

A.    I  .  Stirnpfig 

Francis  J.  Farrell 

U     I  I    I  unk 

Robert  B.  Smith 

Georce  B.  Snow 

Frank  E.  (  lawn     .     - 
Jos.  P.  Siebeni  ii  hei 

Francis  J.  Farrell 

H.  II    Berryhill 

II.  II.  Berryhill 

C    B    \\  entzel  ... 

L.  J.  Windle  2 

L.  J.  Win. II.    : 


Charles  L.  Harris 


alt  P.  Anderson 
manuel  V.  Ilillius. 


I  <  Hi  nl  .1.  Ralston 

Alex  S.  Harker.___._ 
Jacob  T.  1  >avenport. 


I  dsti  ict  counsel 


Name 


i;    .1 
II.  J. 

W.  J 
B.  E. 
R.  J. 
W.  J 
W.  J, 
H.  J. 
R.  J. 
R.  J. 
R.  J. 
R.J. 
J.  R. 
H.J. 
B.  E. 
B.  E. 
R.  J. 
J.  R. 
J.  R. 
W.  J. 
B.  E. 
W.  J. 
B.  E. 
B  E. 
W.  J. 
J.  R. 
W.  J. 
J.  R. 
R.J. 
B.  E. 
R.J. 
J.  R. 
J.  R. 
W.J, 
II.  J 
H.J. 
W.  J 
W.  J. 
W.  J 
W.  J. 
J.  R. 
H.  J. 
B.  E. 
J.R. 
B.  E. 
B.  E. 
B.  E. 
B.  E. 
R.  J 


Coffey 

S.  Devries 

.  Burke 

Stoutemyer 

CofTey 

Burke 

Burke 

S.  Devries 

Coffey 

Coffey 

Coffey 

Coffey 

Alexander. 

S.  Devries 

S  toutemyer 

Stoutemyer _ , 

Coffey 

Alexander. 

Alexander.. 

Burke 

Stout  emyer 

Burke 

Stoutemyer 

Stoutemyer 

Burke 

Alexander 

Burke 

Alexander. 

Coffey 

Stoutemyer 

Coffey 

Alexander 

Alexander 

Burke 

S.  Devries 

S.  Devries , 

Burke 

Burke 

Burke 

Burke 

Alexander 

S.  Devries 

Stoutemyer 

Alexander .. 

Stoutemyer 

Stoutemyer 

Stoutemyer 

Stoutemyer 

Coffey _ 


Address 


Los  Angeles,  Calif. 
El  Paso,  Tex. 
Billings,  Mont. 
Portland.  Oreg. 
Los  Angeles.  Calif. 
Billings,  Mont. 
Billings.  Mont. 
El  Paso.  Tex. 
Los  Angeles.  Calif. 
Los  Angeles,  Calif. 
Los  Angeles,  Calif. 
Los  Angeles,  Calif. 
Salt,  Lake  City.  Utah. 
El   Paso,  Tex. 
Portland,  Oreg. 
Portland.  Oreg. 
Los  Angeles.  Calif. 
Salt.  Lake  <  'iiv,  Utah. 
Salt  Lake  <  -it\  ,  Utah, 
Billings.  Mon  i 
Portland.  <  m.-- 
Billing,  Mont. 
Por1  hi  tul,  <  )reg. 
Portland,  Oreg. 
Billings.  Mont. 
Sail   Lake  I  'ity.  Utah. 
Billings.  Mont. 
Salt  Lake  City.  Utah. 
Los  Angeles,  Calif. 
Portland,  Oreg. 
Los  Angeles,  Calif. 
Salt,  Lake  City,  Utah. 
Salt  bake  City,  Utah. 
Billings.  Mont. 
El  Paso.  Tex. 
El  Paso.  Tex. 
Billings.  Mont. 
Billings,  Mont. 
BillingB,  Mont. 
Billings.  Mont. 
sh    |  ,ake  City,  Utah. 
El  Paso.  Tex. 
Portland.  Oreg. 
Salt  Lake  City.  Utah. 
Portland.  '  >reg. 
Portland      i 
Portland,  Oreg. 
Portland.  Oreg. 
Los  Angeles.  Calif. 


I  Boulder  Dam  and  Power  Plant. 


Island  Park  and  Grassy  Lake  Dams. 


Projects  or  divisions  oj  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 


Baker 

Bitter  Root  * 

Boise  I _ 

Boise  l 

Burnt  River 

Frenchtown 

Fruitgrowers  Dam 

Grand  Valley,  Orchard  Mesa  3 

Humboldt 

Huntley  *.. 

Hyrum  3 

Klamath,  Langel!  Valley  1 

Klamath,  Horsefly  I 

Lower  Yellowstone  i 

Milk  River:  Chinook  division  *.. 

Minidoka:  Gravity  l._ _ 

Pumping 

Gooding  1 

Moon  Lake 

Newlands  3„ 

North  Platte:  Interstate  division  4 

Fort  Laramie  division  *. 

Fort  Laramie  d 

Northport  d: 

Ogden  River 

Okanogan  1 

Salt  River  2 __ _. 

Sanpete:  Ephraim  division 

Spring  City  division 

Shoshone:  Garland  division  * 

Frannie  division  i 

Stanfield _ 

Strawberry  Valley 

Sun  River:  Fort  Shaw  division  * 

Greenfields  division 

Umatilla,  East  division  1 

West  division  I 

Uncompahgre  3 

Upper  Snake  River  Storage 

Weber  River 

Yakima,  Kittitas  division  1 


Lower  Powder  River  irrigation  district 

Bitter  Root  irrigation  district 

Board  cf  Control 

Black  Canyon  irrigation  district 

Burnt  River  irrigation  district 

Frenchtown  irrigation  district 

Orchard  City  irrigation  district 

Orchard  Mesa  irrigation  district 

Pershing  County  water  conservation  district 

Huntley  Project  irrigation  district 

South  Cache  W.  U.  A 

Langel!  Valley  irrigation  district 

Horsefly  irrigation  district 

Board  of  Control    

Alfalfa  Valles   irrigation  district 

Fort  Belknap  irrigation  district 

Zurich  irrigation  district 

Harlem  irrigation  .|isnict__ 

Paradise  Valley  irrigation  district 

Minidoka  irrigation  district 

Burley  irrigation  district 

Amer.  Falls  Rescrv.  Dist.  Xo.  2. 

Moon  Lake  W.  U.  A _ 

Truckee-Carson  irrigation  district 

Pathfiender  irrigal  ion  district 

Gering-Fort  Laramie  irrigation  district 

Goshen  irrigation  district 

Northport  irrigation  district 

Ogden  River  W.  U.  A-__ _ 

Okanogan  irrigation  district 

Salt  River  Valley  W.  U.  A 

Ephraim  Irrigation  Co 

Horseshoe  Irrigation  Co 

Shoshone  irrigation  district. 

Deaver  irrigation  district 

Stanfield  irrigation  district 

Strawberry  Water  Users'  Assn 

Fort  Shaw  irrigation  district 

Greenfields  irrigation  district . 

Hermiston  irrigation  district 

West  Extension  irrigation  district 

Uncompahgre  Valley  W.  U.  A 

Fremont-Madison  irrigation  district 

Weber  River  W.  U.  A 

Kittitas  reclamation  district 


Operating  official 


Name 


Baker,  Oreg. 

Hamilton.  Mont 

Boise,  Idaho 

Notus,  Idaho 

Huntington,  Oreg 

Frenchtown.  Mont 

Austin.  Colo.. 

< Irand  Junction,  (  lolo. 

I  ,i  iveloek .  Nev 

Ballantine,  Mont. 

Logan,  Utah 

Bonanza.  Oreg 

Bonanza,  Oreg 

Sidnej  .  Mont 

I  hinook,  Mont 

i    liinonk.   Mont 

'    IniHii.k.  Mont 

Harlem,  Mont 

Zurich.  Mont _ 

Rupert,  Idaho _ 

Hurley.  Idaho 

Gooding,  Idaho 

i:.  iosei  .'It ,  I '  tah 

(■ill. .n.  Nev__ _ 

Mitchell.  Nebr _ 

tiering.  Nebr 

Tnrrington.  Wyo 

Northport.  Nebr 

Ogden,  Utah 

Okanogan,  Wash 

Phoenix,  Ariz 

I  phraim    I  I  Lh 

Spring  City,  Utah 

Powell,  Wyo 

Deaver,  Wyo 

Stanfield,  Oreg 

Payson.  Utah- 

Fort  Shaw,  Mont 

Fairfield,  Mont 

Hermiston.  Oreg 

Irrigon.  Oreg 

.Nl,, i, tro.se.  Colo 

St.  Anthony,  Idaho 

Ogden,  Utah _.|    D.  D.  Harris 

Ellensburg.  Wash G.  G.  Hughes 


A.  Oliver 

G.  R.  Walsh , 

Win.  H.  Tuller 

Chas.  W.  Holmes.. 

Edward  Sullivan 

Tom  Sheffer, 

S.  F.  Newman 

Jack  II    Naeve 

Roy  F.  Meffley 

E.  E.  Lewis 

H.  Smith  Richards. 

Chas.  A.  Revell 

Benson  Dixon 

Axel  Persson 

A.  L.  Benton 

H.  B.  Bonebright... 

C.  A.  Watkins 

Thos.  M.  Everett.. 

C    J    Wurth 

Frank  A.  Ballard... 
Hugh  L.  Crawford.. 

S.  T.  Baer 

H.  J.  Allred.. 

W.  H.  Wallace 

T.  W.  Parry 

W.  O.  Fleenor. 

Floyd  M.  Roush  -  . . 

Mark  Iddings 

David  A.  Scott 

Nelson  D.  Thorp 

H.  J.  Lawson 

Andrew  Hansen 

Vivian  Larson 

Paul  Nelson 

Floyd  Lucas 

Leo  F.  Clark 

S.  W.  Grotegut 

C.  L.  Bailey 

A.  W.  Walker_ 

E.  D.  Martin 

A.  C.  Houghton 

Jesse  R.  Thompson. 
H.  G.  Fuller.. 


Title 


President 

Manager 

Project  manager 

Sii[>erin  tendent 

President 

Superintendent 

Superintendent 

Superintendent 

Superintendent 

Manager 

Superintendent 

Manager 

Presid  ent 

Manager 

President 

President 

President 

President 

President 

Manager 

Manager 

Manager _ 

President 

Manager. 

Manager 

Superintendent 

Superintendent 

M ger 

Superintendent 

Manager 

Superintendent 

President 

President 

Irrigation  superintendent 

Manager 

Superintendent 

President 

Manager 

Manager 

Manager.. 

Manager 

Manager 

President.. 

Manager 

Manager 


Marion  Hewlett 

Elsie  W.  Oliva 

L    P.  Jensen 

L.  M.  Watson^ 

Harold  H.  Hursh... 
Ralph  P.  Scheffer... 

A.  W.  Lanoing 

C.J.  McCorrnick... 

C.  H.  Jones 

H.  S   Ehiott 

Harry  C.  Parker... 

Chas.  A.  Revell 

Dorothy  Eyers 

V\.l  Persson 

R.  II.  Clarkson   _.. 

L.   V.  Bogy 

II.  M.  Montgomery. 

R.  L.  Barton.. 

J.  F.  Sharpies 

O.  W.  Paul 

Frank  O.  Redfield.. 

Ida  M.  Johnson 

Louie  Galloway 

H.  W.  Emergy 

Flora  K.  Schroeder. 

C.  G.  Klingman 

Mary  E.  Harrach... 
Mabel  J.  Thompson 
Wm.  P.  Stephens... 

Nelson  D.  Thorp 

F.  C.  Henshaw 

John  K.  Olsen 

James  W.  Blain 

Harry  Barrows 

R.  J.  Schwendiraan. 

F.  A.  Baker 

E.  G.  Breeze. 

C.  L.  Bailey 

H.  P.  Wangen 

Enos  D.  Martin 

A.  C.  Houghton 

H.  D.  Galloway 

John  T.  White 

D.  D.  Harris. 

G.  L.  Sterling , 


\dd< 


Keating. 

Hamilton. 

Boise. 

Notus. 

Huntington. 

Huson. 

Austin. 

Grand  Jctn. 

Lovelock. 

Ballantine. 

Logan. 

Bonanza. 

Bonanza. 

Sid  ney . 

Chinook. 

Chinook. 

<  'hinook. 

Harlem. 

Zurich. 

Rupert. 

Burley. 

Gooding. 

Roosevelt. 

Fallon 

Mitchell. 

Gering. 

Torrington. 

Bridgeport. 

Ogden. 

Okanogan. 

Phoenix. 

Ephraim. 

Spring  City. 

Fowell . 

Deaver. 

Stanfield. 

Payson. 

Fort  Shaw. 

Fairfield. 

Hermiston. 

Irrigon. 

Montrose. 

St.  Anthony. 

Ogden,  , 

Ellensburg. 


1  B.  E.  Stoutemyer,  district  counsel,  Portland,  Oreg. 

2  R.  J.  Coffey,  district  counsel,  Los  Angeles,  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  Lake  City,  Utah, 
■l  W.  J.  Burke,  district  counsel,  Billings.  Mont. 
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BOULDER  DAM— 20,000  VISITORS  WITNESSED  THIS  TEST 
OF  11  OF  ITS  12  NEEDLE  VALVES  ON  SEPTEMBER  28 


' 


President  Roosevelt  Greets 
National  Reclamation  Association 

Convention 


TO  a  very  serious  minded  convention  of  reclamationists  from  17  Western 
States  which  convened  in  Great  Falls,  Mont.,  September  24-26,  President 
Roosevelt  sent  the  following  message: 

"It  is  with  pleasure  that  on  the  occasion  of  the  ninth  annual  convention 
of  the  National  Reclamation  Association  I  again  send  greetings  to  those 
western  leaders  who  are  interested  in  the  promotion  of  sound  programs  for 
water  and  land  conservation. 

"In  grave  times  it  is  important  that  we  do  not  permit  our  attention  to  be 
distracted  from  our  long-range  plans  for  a  better  America.  It  is  important 
that,  consistent  with  the  efforts  that  must  be  made  for  national  defense,  we 
do  not  permit  the  disruption  of  work  essential  to  those  long-range  plans. 
Conservation  of  our  resources  is  a  part  of  that  program.  The  United  States 
in  another  day  will  be  stronger  because  of  such  conservation  works  as 
Grand  Coulee  Dam  and  its  counterparts  on  numerous  smaller  streams, 
stronger  because  of  the  power  that  will  flow  from  them,  stronger  because 
of  the  stable  homes  which  will  be  founded  on  the  land  they  will  irrigate, 
and  stronger  because  of  the  great  new  wealth  that  they  wrill  create.  We 
must  conserve,  guard  ourselves  today,  and  continue  to  build  for  tomorrow." 


PRICE 

ONE 
DOLLAR 
A  YEAR 


VOLUME  30     •     NOVEMBER  1940     •     NUMBER  11 


National  Reclamation  Association  Convention 


A  LARGE  and  enthusiastic  group  of  reclaina- 
tionists  from  17  Western  States  gathered  at 
Great  Falls,  Mont.,  September  24  for  a  3-day 
session  devoted  to  their  interests. 

The  appreciation  by  the  group  of  their 
president,  O.  S.  Warden,  was  expressed  in 
his  unanimous  election  for  a  sixth  tern*  as 
president  of  the  association,  and  further  ex- 
pression was  given  to  this  sentiment  by  the 
surprise  presentation  of  a  plaque.  The  pre- 
sentation was  made  by  Robert  W.  Sawyer. 
It  is  elaborately  printed  and  framed  and  is 
signed  by  Governor  Ayers  of  Montana,  asso- 
ciation directors,  and  Secretary-Manager 
Hagie.     It  reads: 

"A  testimonial  of  appreciation  presented  to 
Oliver  Sherman  Warden  by  the  17  States  of 
the  National  Reclamation  Association  assem 
bled  in  annual  convention   on   this  24th   daj 
of  September  in  the  year  1940. 

"True  pioneer  of  Montana  and  western 
America;  substantial,  unselfish  servant  of 
public  good  in  community  and  nation  through 
more  than  half  a  century ;  unfalteringly 
courageous  thinker  and  molder  of  public 
thought;  aggressive  advocate  of  improved 
highway  and  aviation  facilities;  persevering- 
protagonist  of  water  conservation  as  a 
sound  policy,  virile,  indefatigable  force  for 
reclamation  as  a  national  betterment;  wise, 
foresighted,  tactful  counselor  and  leader; 
five-time  president  of  the  National  Reclama- 
tion Association — ■ 

"In  recognition  of  these  first  five  epoch- 
making  years  of  service,  this  grateful 
acknowledgment,  as  a  sincere  personal  tribute 
from  innumerable  friends  in  17  States,  is 
herewith  tendered  with  respectful  affection  to 
Oliver   Sherman   Warden." 

Others  reelected  by  acclamation  were  Ora 
Bundy,  Ogden,  Utah,  first  vice  president: 
Robert  W.  Sawyer,  Bend,  Oreg.,  second  vice 
president;  and  J.  A.  Ford.  Spokane,  Wash., 
treasurer.  The  directors  of  the  association. 
m„de  up  of  one  member  from  each  of  the  17 
States  having  membership  in  the  association, 
unanimously  reelected  Floyd  O.  Hagie,  sec- 
retary-manager. 

Another  highlight  of  the  convention  was 
the  honor  paid  to  three  "grand  old  men'"  of 
reclamation,  E.  F.  Blaine,  S3,  of  Grandview, 
Wash.;  I.  1  >.  O'Donnell,  80.  of  Billings, 
j  Mont. ;  and  R.  E.  Shepherd,  SO,  of  Jerome, 
Idaho.  All  three  men  started  in  irrigation 
before    the    Reclamation    law    of    1902    was 


passed,  Mr.  Blaine  has  been  a  constant  dele- 
gate to  irrigation  and  reclamation  meetings 
all  over  the  West  ever  since  he  attended  his 
first  one  in  Colorado  Springs  in  1903  or  1904, 
and  he  has  devoted  his  entire  adult  life  to 
the  promotion  of  western  irrigation.  Mr. 
O'Donnell  began  irrigating  in  1882,  helped 
found  the  National  Irrigation  Association  in 
the  nineties,  and  aided  for  10  years  to  secure 
the  enactment  of  the  Reclamation  law.  lie, 
like  Mr.  Blaine,  is  an  ardent  "conventionist," 
having  attended  every  convention  of  the  fed- 
eral Irrigation  Congress  for  48  years.  Mr. 
Shepherd  is  chairman  of  the  hoard  of  direc- 
tors of  the  North  Side  Twin  Falls  project 
near  Jerome.  He  is  a  former  Montanan  and 
began  his  career  in  the  cattle  business  there. 
I  lis  active  interest  in  reclamation  began  in 
1896  when,  with  the  help  of  professors  at 
Bozeman,  Mont.,  he  planned  the  first  irriga- 
tion ditches  for  the  Flying  U  Ranch. 

Phoenix,  Ariz.,  was  selected  by  the  conven- 
tion as  the  1911  convention  city. 

Seventeen  resolutions  adopted  are  digested 
as  follows: 

No.  1. — Resolved  by  this  association,  That 
the  Congress  of  the  United  States  is  urged  to 
provide  through  proper  legislation  for  the 
progressive,  orderly  expansion  of  the  pro- 
duction of  beet  sugar  within  the  United 
States  and  to  maintain  the  beet  sugar  in- 
dustry on  a  reasonable  income  basis  by  quota 
regulations  and  adequate  tariffs  on  foreign 
sugar. 

No.  2. — Resolved,  That  this  association  rec- 
ommends that  authorizations  for  projects  be 
not  further  delayed  during  the  present  emer- 
gency where  the  immediate  security  of  estab- 
lished agricultural  communities  may  be  in- 
volved and  where  local  participation  in  the 
costs  thereof  is  assured. 

No.  3. — Whereas  the  economic  life  of  the 
people  depends  largely  upon  available  and 
usable  water  resources,  and  the  reclamation 
policy  is  based  on  the  multiple  use  of  our 
water  resources,  for  irrigation,  flood  control, 
power,  grazing,  domestic  and  industrial  water 
supplies,  and  the  abatement  of  stream  pollu- 
tion, and 

Whereas  no  dams  or  reservoirs  for  the 
storage  of  water  can  be  constructed  in  any 
national  park,  and  the  enormous  increase  in 
national  parks,  and  national  park  areas,  par- 
ticularly in  the  public  land  States,  constitutes 
a   direct   threat   to   the  economic   life   of  our 


people,  not  only  in  respect  to  water  resources, 
hut  also  as  to  the  use  of  such  areas  for  for- 
estry, mining,  grazing,  wild  life,  and  high- 
ways :   Now,  therefore,  be  it 

Resolved,  That  the  National  Reclamation 
Association  opposes  the  creation  of  any  new 
national  parks,  monuments,  or  recreation 
areas,  or  additions  to  those  now  existing, 
except  with  the  consent  of  the  legislatures  of 
the  States  concerned;  and.  further,  it  opposes 
the  enactment  of  II.  R.  9351,  or  any  other 
measure  which  would  authorize  the  President 
of  the  United  States,  in  his  discretion,  to 
transfer  by  Executive  order  virtually  any  or 
all  of  the  unreserved  or  unappropriated  lands 
to  national  park  status,  thereby  prohibiting 
the  use  of  such  areas  tor  water,  timber, 
minerals,  grazing  or  highway  purposes,  and 
locking  up  the  areas  exclusively  for  recrea- 
tion, educational,  and  inspirational  purposes. 

No.  4. — Whereas  the  National  Reclamation 
Association  at  its  eighth  annual  convention  in 
Denver,  Colo.,  in  November  1939.  called  at  ten 
tion  to  the  handicaps  under  which  the  Bureau 
of  Reclamation  operates  through  limitations 
on  appropriations  that  may  be  expended  in 
the  District  of  Columbia,  and  since  (his  un- 
satisfactory condition  lias  not  been  remedied: 
Therefore,  be  it 

Resolved,  That  the  National  Reclamation 
Association  reaffirms  the  position  taken  in  the 
resolution  referred  to  and  urges  prompt  action 
to  the  end  that  restrictions  on  appropriations 
for  personnel  services  in  the  District  of  Colum- 
bia shall  be  removed  so  that  there  shall  be 
sufficient  flexibility  in  the  office  of  the  Com- 
missioner of  Reclamation  to  enable  it  to  dis- 
charge promptly  the  additional  administrative 
duties  imposed  by  recent  legislation. 

No.  5. — Whereas  F  e  d  oral  Reclamation, 
through  its  incidental  activities  such  as  power 
production,  paves  the  way  for  advantageously 
processing  minerals  of  the  West  that  are  vital 
to  the  national  defense  for  which  the  coun- 
try has  depended  upon  foreign  sources,  and 
for  the  operation  of  essential  industries;  and 

Whereas  agricultural  production  through 
reclamation  assures  the  nation  of  adequate 
food  supplies,  including  such  commodities  as 
sugar  and  wool  for  which  the  country  has 
been  largely  dependent  on  ocean  transporta- 
tion ;  and 

Whereas     *     *     * :  Therefore,  be  it 

Rrsolml,  That  the  National  Reclamation 
Association    reiterates    its    position    that    the 
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vigorous  promotion  and  support  of  national 
reclamation  is  necessary  for  the  accomplish- 
ment of  a  complete  and  coordinated  program 
of  national  defense. 

No.  6. — Whereas  in  response  to  Resolution 
No.  •"  adopted  at  the  eighth  annual  convention 
of  this  association  in  Denver,  Colo.,  in  Novem- 
ber 1939,  some  progress  lias  been  made  in 
providing  personnel  for  the  purpose  of  ad- 
vising and  instructing  settlers  regarding  irri- 
gation practices  ;  and 

Whereas,  with  the  transfer  to  the  Depart- 
ment of  i lie  Interior  of  certain  soil  conserva- 
tion duties,  there  will  be  further  responsibility 
on  the  Bureau  of  Reclamation  with  respect 
to  conditions  on  reclamation  projects:  There- 
lore,  bi'  ii 

Resolved,  That  tlie  National  Reclamation 
Association  recommends  to  the  Bureau  of 
Reclamation  that  the  staff  of  irrigation  or 
reclamation  advisers  be  expanded  to  cover  all 
projects  under  its  jurisdiction  and  that  the 
Bureau  of  Reclamation  seek  the  active  cooper- 
ation of  other  Federal  agencies  and  of  State 
colleges  of  agriculture,  experiment  stations, 
and  other  State  and  local  agencies  in  meeting 
problems  incident  to  soil  and  water  conserva- 
tion practices. 

No.  7. — Whereas  within  the  Western  States, 
many  small  reservoirs  may  be  constructed 
under  the  Case-Wheeler  Act;  and 

Whereas  said  act  contemplates  the  use  of 
W.P.A.,  C.C.C.,  and  other  labor  in  the  con- 
struction of  such  projects;  and 

Whereas  the  raisins  of  farm  products,  cat- 


tle, sheep,  wool,  grain,  fruits,  and  food  sup- 
plies is  vitally  essential  in  the  interest  of 
national  defense ;  and 

Whereas  because  of  increased  uses  of 
W.P.A.  labor  in  connection  with  various  Gov- 
ernment construction  work  there  is  a  marked 
deficiency  in  the  number  of  men  available  for 
work  under  W.P.A.,  and 

Whereas  there  is  much  C.C.C.  labor  that  is 
not  being  devoted  to  purposes  of  value  in 
the  Nation's  preparedness  program:  Now, 
therefore,  he  it 

Resolved,  That  the  proper  governmental 
agencies  be  urged  to  establish  camps  and  to 
authorize  tile  use  of  C.C.C.  enrollees  in  the 
work  of  construction  of  dams  and  otherwise 
to  assist  iii  the  development  and  construction 
of  such  reservoirs. 

No.  8. — Whereas  the  1040  census  reports 
show  tin'  disastrous  effects  of  continued 
drought,  on  the  economy  of  the  Great  Plains 
and  other  areas  with  consequent  dislodgment 
of  thousands  of  rural  and  noiiagricultural 
families  and  heavy  losses  in  population  m 
areas  without  water  conservation  facilities: 
and 

Whereas  these  reports  reflect  the  impact  of 
the  migration  westward  of  more  than  125,000 
destitute  families;  and 

Whereas  conditions  incident  to  the  drought 
and  the  migration  of  destitute  families  and 
the  lack  of  presently  available  irrigated  lands 
of  the  West  upon  which  to  settle  the  newly 
arrived  families  have  resulted  in  raising  Fed- 
eral  relief  expenditures   in    the   17  States  of 
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the  West  in  the  last  7  years  to  more  th 
L"/o  billion  dollars;  and 

Whereas  the  Weather  Bureau  and  other  01 
cial  reports  show  the  drought  has  not  be 
broken  and  that  westward  migrations  a 
continuing;  and 

Whereas  completion  of  the  Federal  Reel 
illation  program  as  now  authorized  with  reii 
bursable  funds  and  its  expansion  to  me 
critical  situations  in  the  Great  Plains  a: 
elsewhere  will  require  in  10  years  an  amou 
less  than  one-fourth  of  the  Federal  reli 
expenditures  in  these  States :  Therefore  be 

Resolved,  That  the  National  Reclamati 
Association  in  its  ninth  annual  convent! 
urgently  recommends: 

1.  That  in  order  to  anchor  rural  and  nc 
agricultural  families  in  their  present  lo$ 
lions  in  the  Great  Plains  and  other  areas  a: 
to  reduce  the  necessity  for  further  migi 
tions,  the  Case- Wheeler  Act  (Public  398,  76 
Cong.,  1st  Sess.)  be  implemented  with  an  a 
Dual  appropriation  of  reimbursable  funds 
$10,000,000,  to  be  supplemented  by  labor  a] 
materials  from  C.C.C.  camps  and  other  Fe 
oral  agencies,  including  direct  and  indire 
relief  agencies,  for  the  construction  of  wat 
conservation  projects. 

2.  That  in  order  to  provide  irrigated  la: 
promptly  for  migrant  farm  families  and 
stabilize  established  communities  threaten 
by  inadequate  water  supplies  and  the  conti 
ual  loss  of  population  the  current  reclamati 
program  be  provided  with  appropriations 
reimbursable  funds  at  a  rate  of  approximate 
$75,000,000  a  year. 

3.  That  in  order  that  there  may  be  ava 
able  to  the  Federal  Government  and  the  ai 
and  semiarid  land  States  a  complete  invento 
of  unused  water  supplies  and  information 
to  ways  and  means  by  which  they  may 
utilized  for  the  national  benefit,  the  Bure: 
of  Reclamation  shall  be  provided  with  not  le 
than  $1,000,000  annually  for  investigations. 

No.  !>. — Whereas,  the  forest  lands  serve  fit 
danientally  as  Nature's  reservoir,  helping 
regulate   streams,    reducing    damaging   floo 
and    erosion,    sustaining    underground    wat 
supplies,   and   contributing   immeasurably 
western  Reclamation;  and 

Whereas  due  to  lack  of  funds  in  the  face 
rapidly  expanding  duties  the  Forest  Servi 
finds  it  impossible  to  fully  administer  f 
areas  now  under  its  direction,  particular 
with  reference  to  fire  control,  disease  contn 
range  improvements,  reforestation,  and  oth 
activities  related  to  water  conservation;  ai 

Whereas  in  the  opinion  of  this  association 
material  increase  in  the  appropriations  for  t 
Forest  Service  to  cover  these  phases  of  i 
operation  would  constitute  an  essential  i 
vestment  to  protect  the  interest  of  weste 
areas  and  preserve  their  natural  resource 
Now.  therefore,  be  it 

Resolved,  That  this  association  request  ad 
quate  appropriations  to  enable  the  Forest  Sei 
ice  to  administer  its  operations  upon  a  soui 
and  adequate  basis. 

No.  10.— Resolved,  That  the  activities  of  tl 
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National  Resources  Planning  Board  sponsoring 
orderly,  comprehensive,  and  basin-wide  water 
development  and  a  program  of  drainage  basin 
committees  which  bring  together  local,  State, 
and  Federal  agencies,  be  approved  and  the 
necessity  for-  continuance  of  such  work 
recognized. 

No.  11.— Resolved,  That  the  National  Recla- 
mation Association  recommend  to  Congress  the 
appropriation  of  a  sufficient  sum  of  money 
to  make  a  comprehensive  study  of  noxious 
weed  control  on  Forest  Reserves,  Grazing  Re- 
serves, and  Reclamation  projects. 

No.  12. — Whereas  many  existing  projects, 
financed  in  whole  or  in  part  by  Federal  funds, 
are  in  need  of  canal  and  works  betterments  ; 
of  replacement  of  structures,  of  additional 
storage  and  other  work  necessary  to  make  ade- 
quate the  supply  of  water  for  their  projects, 
the  cost  of  which  is  beyond  the  ability  of  the 
projects  to  raise,  and 

Whereas  the  difficulties  of  these  projects  re- 
flect upon  the  success  of  reclamation  and  pre- 
vent proper  profits  to  those  projects:  Now, 
therefore,  be  it 

Resolved,  That  the  National  Reclamation 
Association  asks  that  a  study  of  the  needs  of 
existing  projects  be  made  and  that  a  program 
of  betterments  on  those  projects  be  formulated 
to  be  carried  out  over  a  period  of  several 
years  of  time  to  go  hand  in  hand  with  work 
on  new  projects  in  Reclamation  States. 

No.  13. — Whereas  the  Federal  Government, 
in  proceedings  before  the  Supreme  Court  of 
the  United  States,  has  asserted  claim  to  all 
the  unappropriated  waters  of  nonnavigable 
streams  of  the  Western  States,  and  also  that 
the  return  flow  resulting  from  the  irrigation 
of  Federal  Reclamation  projects  is  the  prop- 
erty of  the  Federal  Government,  and  therefore 
free  of  the  sovereign  control  and  supervision 
of  the  States  in  which  such  waters  and  proj- 
ects are  located,  which  is  contrary  to  the  fun- 
damental principles  of  water  laws  in  these 
several  Western  States; 

Whereas,  section  8  of  the  Reclamation  Act 
contains  a  definite  and  specific  provision  re- 
quiring compliance  with  the  water  laws  and 
recognizes  vested  rights  acquired  thereunder ; 
and 

Whereas  Federal  judicial  decisions  affirm 
that  sovereignty  over  such  waters  is  vested  in 
the  States  and  not  in  the  United  States;  and 

Whereas,  the  Flood  Control  Act  of  June  28. 
1938,  and  later  acts  authorizing  the  construc- 
tion of  certain  public  works  on  rivers  for  flood 
control  and  other  purposes;  the  Pope-Jones 
Act,  otherwise  known  as  the  Water  Facilities 
Act,  authorizing  the  construction  of  water 
conservation  and  utilization  projects  in  the 
Great  Plains  and  arid  and  semiarid  regions  of 
the  United  States;  the  Case-Wheeler  Act;  the 
Taylor  Grazing  Act;  and  possibly  other  acts 
authorizing  the  construction  by  Federal  agen- 
cies of  works  for  the  control  and  use  of  waters 
in  the  Western  States,  contain  no  statement 
that  the  activities  of  the  Federal  Government, 
under  the  provisions  of  the  various  Federal 
acts,  shall  be  carried  out  in  conformity  with 
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State  law  covering  the  ownership,  control,  and 
use  of  the  waters  of  these  Western  States: 
Now,  therefore,  be  it 

Resolved,  That  the  National  Reclamation 
Association  recommends  and  reaffirms  and 
strongly  urges  that  these  several  acts,  and 
all  similar  acts,  be  amended  at  the  earliest 
posible  date  to  include  provisions  requiring 
that  in  the  prosecution  of  all  works  designed 
for  water  conservation  and  use  the  particular 
Federal  agency  or  department  involved,  shall, 
in  all  respects,  comply  with  State  laws  relat- 
ing to  the  ownership,  control,  administration, 
and  use  of  the  waters  of  these  Western 
States. 

Resolved,  That  *  ;  and  be  it  further 

Resolved,  That  all  Federal  agencies  con- 
structing works  of  any  nature  for  the  conser- 
vation and  use  of  water  within  the  member 
States  of  this  association  be  advised  of  the 
necessity  of  observing  the  laws  of  the  re- 
spective States  governing  the  appropriation, 
storage,  and  use  of  water:  and  that  no  struc- 
tures or  series  of  structures,  however  small, 
built  for  the  use  of  water  be  constructed 
without  consulting  the  appropriate  State  ad- 
ministrative officials  concerning  the  necessary 
requirements  of  the  State  law  respecting  the 
same.     *     *     * 

No.  14. — Whereas  there  was  passed  by  the 
National  Congress  in  1937,  the  Pope-Jones 
Bill,  known  as  the  Water  Facilities  Act.  au- 
thorizing the  Secretary  of  Agriculture  to 
plan,  construct,  or  cause  to  be  constructed, 
small  facilities  for  water  conservation  proj- 
ects, for  irrigation  and  other  agricultural 
purposes ;  and 

Whereas  the  scope  of  duties  of  the  agencies 
administering  this  act  has  been  so  broad- 
ened as  to  include  the  rehabilitation  of  irri- 


gation projects  not  only  in  reconstruction 
and  betterments  to  irrigation  works,  but  also 
the  financial  consolidation  of  indebtedness 
under  a  Government  loan  at  a  low  rate  of 
interest ;  and 

Whereas  the  efficiency  of  these  agencies  has 
been  increased  and  more  coordination  is  exer- 
cised between  them,  to  the  end  that  more 
definite  results  are  obtained  within  a  reason- 
able time;   and 

Whereas  these  agencies  are  servicing  a 
class  of  projects  that  are  in  dire  need  of 
physical  and  financial  aid  that  is  and  cannot 
he  reached  by  any  other  Government  agency : 
Now,  therefore,  be  it 

Resolved,  That  we  recommend  the  contin- 
uance of  the  Water  Facilities  Act  program 
with  sufficient  funds  available,  whereby  small 
loans  may  be  obtained  by  worthy  borrowers 
not  only  for  the  rehabilitation  of  existing 
projects,  but  also  for  the  construction  of  new 
facilities  for  providing  supplemental  water 
on  lands  now  inadequately  irrigated. 

No.  15. — Be  it  resolved,  That  this  associa- 
tion hereby  expresses  its  endorsement  of  and 
appreciation  to  the  United  States  Geological 
Survey  for  its  topographic  surveys  and  for 
the  systematic  collection  and  publication  of 
basic  information  on  surface  and  ground  wai- 
ter resources,  essential  to  development,  use 
and  control  thereof,  which  during  this  period 
of  national  emergency  are  of  particular  im- 
portance to  the  welfare  of  our  country ;  and 
be  it  further 

Resolved,  That  this  association  urge  ade- 
quate appropriations  by  the  Congress  and  the 
State  legislatures  to  permit  the  continuation 
and  extension  of  this  important  work  upon 
the  cooperative  basis  now  existing ;  and  that 
this  association  urge  that  Federal  appropiia- 
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i inns  be  increased  to  meet  national  needs  in 
expanding  the  network  of  strictly  Federal 
gaging  stations  and  observation  wells. 

No.  16. — Whereas  interstate  litigation  over 
waters  of  interstate  rivers  on  which  irriga- 
tion is  dependent  requires  enormous  expendi- 
tures of  public  monies  and  results  in  long 
delays  with  an  impairment  of  necessary  wa- 
ter development  and  in  decrees  which  often 
ripen  into  further  and  prolonged  litigation; 
and  such  procedure  is  unsatisfactory  from 
a  practicable  standpoint  to  the  water  user; 
and 

Whereas  the  principles  controlling  the 
equitable  apportionment  of  waters  of  an  in- 
terstate river  have  been  well  settled  by  the 
Supreme  Court  of  the  United  States;  and 
engineering  investigation  of  all  pertinent 
facts  by  an  impartial,  competent  agency  for 
the  purpose  of  determining  all  factors  neces- 


sary for  the  consideration  of  equitable  ap- 
portionment of  the  waters  of  such  rivers  is 
of  paramount  importance;  and 

Whereas  the  settlement  of  interstate  river 
controversies  by  compact  based  upon  ade- 
quate engineering  investigation  has  proved 
more  satisfactory,  basically  sound  and  in  the 
interest  of  the  water  user:  Now,  therefore, 
be  it 

Resolved,  That  in  all  cases  involving  inter- 
state river  controveries  where  no  adjudica- 
tion exists  an  attempt  be  first  made  by  the 
interested  States  to  reach  equitable  adjust- 
ment by  compact  based  upon  adequate  joint 
engineering  studies  and  investigations  by 
competent  and  impartial  agencies;  and  that 
litigation  lie  initiated  only  as  a  last  resort. 

No.  17. — Whereas  the  reclamation  of  the 
arid  West  is  a  Federal  problem,  anil 

Whereas  in  addition  to  the  projects  which 


have  been  financed  directly  by  the  Federal 
Bureau  of  Reclamation  there  are  many  other 
irrigation  projects  which  represent  an  acreage 
equal  to  or  greater  than  Federal  Reclamation 
projects  which  have  been  financed  or  refi- 
nanced by  other  Federal  agencies,  and  are 
now  paying  interest  on  construction  costs  at  a 
rate  of  4  percent  per  annum  and  amortized  in 
30  years,  and 

Whereas  reclamation  projects  and  irriga- 
tion projects  financed  by  other  Federal  agen- 
cies are  generally  contiguous  and  adjacent 
to  reclamation  projects  and  are  producing  sim- 
ilar crops  at  comparable  production  costs: 
Now,  therefore,  be  it 

Resolved',  That  this  association  endorse  and 
recommend  the  enactment  of  Federal  legis- 
lation providing  for  a  more  equitable  rate  of 
interest  and  amortization  payments  on  such 
projects. 


Interstate  Migrations  Investigations 


At  the  invitation  of  Representative  John  H.  Tolan  of  California, 
chairman  of  a  special  congressional  committee  investigating  inter- 
state migrations,  Bureau  of  Reclamation  officials  discussed  with  the 
committee  at  two  hearings  in  the  West  in  September,  major  features 
of  the  Reclamation  program  and  related  matters. 

Commissioner  Page  at  Lincoln,  Nebr.,  on  September  17  emphasized 
effects  of  continued  droughts  in  accelerating  migrations  from  the 
Great  Plains  and  the  resulting  pressure  of  population  on  irrigated 
areas  to  the  westward.  He  cited  the  contribution  Reclamation  is 
making  to  stabilization  of  the  West  and  the  settlement  and  employ- 
ment opportunities  that  will  be  afforded  if  appropriations  for  con- 
struction are  continued  at  the  present  rate.  Census  records  were 
cited  showing  an  increase  in  population  of  the  irrigation  States 
twice  the  average  for  the  country. 

E.  B.  Debler,  hydraulic  engineer,  Denver  office,  presented  at  Lin- 
coln  results  of  recent   preliminary  investigations  of   unused   water 


supplies  west  of  the  100th  meridian.  These  indicated  the  supply  is 
sufficient  to  irrigate  22,000,000  additional  acres  and  provide  a  firm 
supply  for  11,700,000  acres  presently  irrigated  which  will  require  sup- 
plemental water.  A  total  of  428,000  new  family-size  farms  could 
ultimately  be  created. 

At  San  Francisco  on  September  25,  Walker  R.  Young,  supervising 
engineer,  detailed  the  objectives  of  the  Central  Valley  project. 
Impact  of  migrations  has  been  specially  heavy  in  this  area.  On  the 
same  day  at  San  Francisco,  Dr.  E.  N.  Torbert,  field  coordinator, 
Columbia  Basin  project,  explained  investigations  under  way  in  con- 
nection with  planning  the  settlement  of  the  areas  to  be  irrigated  by 
Grand  Coulee  Dam. 

Because  of  the  importance  of  solutions  of  the  migrant  problem 
to  the  development  of  irrigation  in  the  West,  the  statements  pre- 
sented by  Commissioner  Page  and  Mr.  Debler  are  reproduced  in  this 
issue  of  the  ERA. 


Reclamation  Offers  Solution 
for  Migrant  Farmer  Problem  in  the  West 

By  JOHN  C.  PAGE,  Commissioner  of  Reclamation  ! 


DROUGHTS  have  visited  the  Great  Plains 
region  periodically.  One  between  1886  and 
1895  accelerated  demands  for  participation 
by  the  Federal  Government  in  conservation 
of  the  scanty  water  supplies  of  the  arid  and 
semiarid  lands  of  the  West,  and  in  so  doing 
influenced  the  adoption  of  the  national  irri- 
gation policy  embodied  in  the  Federal  Recla- 
mation Act  of  June  17,  1902. 

It   might  be   well  at   the  outset   to   outline 
briefly   the   conditions   existing   in    the   West 


1  Statement  made  at  Lincoln,  Nebr.,  September  17. 
1940,  before  Special  Committee  of  House  of  Repre- 
sentatives, investigating  interstate  migration  of 
destitute  citizens. 


which  make  irrigation  necessary  and  to  re- 
view the  work  which  has  been  done  under 
our  historic  Federal  Reclamation  policy. 

The  100th  meridian  makes  a  north  and 
south  line  on  the  map  of  the  United  States 
through  the  States  of  North  and  South  Da- 
kota, Nebraska,  Kansas,  Oklahoma,  and 
Texas,  passing  near  Bismarck,  N.  Dak.,  anil 
Pierre.  S.  Dak.,  and  between  North  Platte  and 
Kearney,  Nebr.  East  of  this  line  the  rain- 
fall generally  exceeds  20  inches  annually  and 
is  sufficient  for  crop  production.  West  of  the 
line,  except  for  high  mountains  and  a  narrow 
strip  along  the  northern  Pacific  coast  the 
rainfall  generally  is  20  inches  or  less,  insuf- 


ficient for  normal  crop  production.  In  this 
western  arid  and  semiarid  section  are  153,- 
600,000  acres  of  land  which  on  the  average 
receive  less  than  10  inches  of  rain  a  year,  and 
588,700,000  acres  which  receive  between  10 
and  20  inches.  A  total  of  39  percent  of  the 
land  area  of  the  United  States,  therefore, 
receives  too  little  rainfall  for  a  safe  general 
agriculture  unless  water  can  be  supplied  arti- 
ficially by  irrigation  works. . 

Since  its  inception  the  Bureau  of  Recla- 
mation has  constructed  irrigation  works  to 
reclaim  2,500,000  acres  and  to  provide  a 
dependable  water  supply  to  1,500,000  acres 
partially  irrigated  and  settled  through  other 
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means.  On  the  lands  made  newly  habitable 
by  this  construction  almost  a  million  persons 
make  their  homes  on  more  than  50,000  farms 
and  in  some  250  villages  and  towns  which 
have  grown  up  on  these  projects.  It  is  nota- 
ble that  these  results  have  been  achieved  by 
the  expenditure  of  about  $250,000,000,  all  of 
which  is  reimbursable,  contracts  with  the 
water  users  having  been  written  under  which 
the  cost  of  the  construction  will  be  returned 
to  the  United  States  without  interest. 

These  States  of  the  high  plains  were  settled 
originally  under  the  homestead  laws  which  em- 
bodied a  land  settlement  policy  appropriate  in 
the  humid  areas  but  wholly  inadequate  to  the 
needs  of  the  semiarid  and  arid  territories. 
Men  of  vision  who  were  familiar  with  the  west- 
ern country  pointed  out  the  inadequacy  of  the 
homestead  laws  and  the  need  for  some  other 
plan  of  settlement  and  development  based  on 
integration  of  grazing  and  irrigation.  The 
change  in  policy,  however,  was  not  made  until 
much  too  late  to  prevent  the  creation  of  the 
problem  we  now  face  in  the  Great  Plains. 

By  1886,  when  the  drought  mentioned  at  the 
opening  of  this  statement  set  in,  much  land 
had  been  plowed  in  the  high  plains  and  during 
the  trying  years  which  followed,  thousands  of 
families  migrated.  They  did  but  join  the 
multitudes  which  were  streaming  west  to  a 
frontier  which  still  was  open,  and  their  trag- 
edies mingled  and  were  lost  in  a  greater 
drama.  By  1902,  when  the  Reclamation  Law 
was  enacted,  it  was  generally  recognized  that 
irrigation  was  essential  to  general  farming  in 
the  arid  and  semiarid  region  and  for  close  set- 
tlement of  any  considerable  part  of  the  West. 
The  recognition  of  these  facts  and  the  institu- 
tion of  a  Federal  irrigation  program,  however, 
did  not  prevent  expansion  of  settlement  in  the 
Great  Plains  during  a  later  series  of  wet  years 
and  under  the  spur  of  wartime  prices  for 
wheat.  When  in  1930  the  extended  and  criti- 
cal drought  which  still  is  with  us  set  in 
in  this  region,  the  stage  thus  had  been  set  for 
a  greater  human  tragedy. 

The  impact  of  the  drought  on  the  people 
of  the  Great  Plains  and  of  other  western 
areas  was  indeed  staggering.  Like  oak 
leaves  in  an  autumn  wind,  some  held  on  more 
firmly  than  others,  but  with  the  first  blast 
a  few  were  scattered  and  as  the  storm  rose 
and  fell  there  were  flurries  of  those  that 
had  been  shaken  loose.  The  great  dust 
storms  of  1934  which  threw  a  pall  over  all 
of  eastern  United  States,  together  with  the 
stream  of  jalopy  caravans  on  the  highways, 
brought  a  realization  that  the  agriculture  of 
this  region  was  out  of  balance  with  nature, 
and  that  major  readjustments  of  land-use 
programs  were  overdue. 

***** 

It  has  been  most  difficult  to  obtain  reli- 
able figures  on  the  number  of  families  that 
have  joined  in  interstate  migrations  as  a 
result  of  the  drought.  In  some  areas  there 
have  been  other  influences,  such  as  mechani- 
zation of  cotton  plantations.  Others  who 
have  made  original  studies  of  this  question 


may  provide  the  best  information.  I  have 
made  some  investigations,  however,  which 
may  be  pertinent.  For  the  first  time  in  the 
history  of  the  States  of  this  region,  the  1940 
census  is  showing  a  net  loss  in  population  in 
the  Great  Plains  area.  The  accompanying 
tabulation  is  self-explanatory,  and  no  doubt 
will  be  of  interest  in  this  connection. 

Loss  of  population  in  Great  Plains,1 1930-',0 


State 

Num- 
ber of 
coun- 
ties 

Coun- 
ties 
show- 
ing de- 
creases 

Net  loss 
in  popu- 
lation 

Per- 
cent- 
age of 

de- 
crease 

Kansas 

105 
93 
53 

90 

77 
13 

82,  184  1         4.  4 

Nebraska^.  .     .. 

04,495            4.7 

North  Dakota __. 

41,155           0.0 

Oklahoma 

77           -18 
09            01 

01,003            2.0 

South  Dakota.    _ 

52,  877            7.  0 

—^T 

Total____ _.. 

3 19 

302.311    _ 

1  Preliminary  census  reports  indicate  that  a  majority  of  the 
101  counties  in  western  Texas  classified  as  in  the  Great  Plains 
States  showed  losses  in  population.  Practically  all  non- 
irrigated  counties  in  the  eastern  parts  of  Montana,  Wyo- 
ming, Colorado,  and  New  Mexico,  counted  as  part  of  the 
Great  Plains,  likewise  showed  decreases. 

While  the  increase  in  population  for  the 
United  States  as  a  whole  in  the  decade  covered 
by  the  1940  census  will  approximate  6.5  per- 
cent, the  increase  in  the  population  of  the  11 
Mountain  and  Pacific  States,  generally  con- 
sidered the  irrigation  States,  apparently  will 
approximate  13  percent  or  more.  It  is  espe- 
cially significant,  therefore,  that  in  typical 
counties  devoted  to  dry  farming  in  the  West- 
ern States  the  1940  census  shows  substantial 
losses  in  population  during  the  10-year  period 
(if  drought. 

***** 

In  1900  Scottsbluff  County  had  2,552  residents 
and  was  largely  devoted  to  dry  farming  and 
cattle  raising.  The  North  Platte  project  was 
begun  in  1905.  By  1910  the  population  of 
Scottsbluff  County  had  increased  to  8,355 ;  by 
1920  to  20,710 ;  by  1930  to  28,644  and  through 
the  10-year  drought  by  1940  to  33,875,  a  gain  of 
about  13  times.  The  increase  from  1930  to 
1940  was  18.3  percent  as  compared  with  a  net 
loss  for  the  whole  State  of  Nebraska  of  4.7 
percent.  There  are  irrigated  in  Scottsbluff 
County  now  190,000  acres.  At  least  80  percent 
of  the  population  there  derives  its  income 
directly  or  indirectly  from  irrigated  agricul- 
ture. The  only  industries  are  those  engaged 
in  processing  farm  products.  The  city  of 
Scottsbluff,  the  largest  municipality  in  the 
county,  reflected  the  stability  of  the  farming 
area.  Its  population  has  increased  41.5  per- 
cent in  the  past  10  years. 

***** 

A  comparison  of  the  population  records  for 
irrigation  counties  in  contrast  with  the  records 
of  the  dry  farm  counties  is  evidence  of  the 
importance  of  irrigation  in  the  development 
and  the  secure  growth  of  these  Western  States. 

The  drought  of  the  past  decade  has  not  been 
one  long,  continuous  period  of  no  rainfall 
but  rather  a  period  of  relatively  low  rainfall. 
The  significance  of  this  fact  is  found,  in  my 
opinion,  in   the  averages  rather   than   in  the 


extremes  of  the  record.  Not  all  localities 
afflicted  by  the  drought  have  suffered  with 
equal  severity  at  all  times,  and  indeed  in  some 
areas  where  the  drought  has  been  severe  the 
rainfall  in  individual  years  exceeded  the  long- 
time average.  The  deficiency  of  moisture  in 
the  soil  and  subsoils,  however,  makes  the 
relief  furnished  by  a  year  of  normal  or  even 
abnormal  rainfall  of  short  duration.  Varia- 
tions from  the  normal  of  2  or  3  inches  in  areas 
where  the  average  rainfall  is  barely  sufficient 
may  bring  a  disaster  of  a  severity  that  would 
not  be  matched  in  a  more  humid  region  by  a 
drought  constituting  a  variation  from  the 
normal  for  that  area  of  10  inches. 

Recalling  now  that  the  census  figures  show  a 
net  loss  in  population  in  the  Great  Plains  areas 
during  the  decade  1930-40,  it  is  interesting  to 
note  that  the  bulletin  The  People  of  the 
Drought  States,  issued  in  1937  by  the  Works 
Progress  Administration,  showed  that  the 
migration  from  and  the  migration  to  (plus  the 
births)  the  drought  areas  between  1930  and 
1935  were  about  equal.  It  is  evident  that  the 
great  migration  set  in  during  and  after  the 
critical  drought  of  1934.  Not  all  of  the  people 
who  left  these  areas  went  westward,  of  course, 
but  between  July  1,  1935  and  January  1,  1940, 
more  than  180,000  persons  from  the  Great 
Plains  who  were  "in  need  of  manual  employ- 
ment" were  checked  at  the  border  patrol  sta- 
tions of  California  alone. 

Well-founded  estimates  indicate  that  about 
230,000  persons  entered  the  States  of  Wash- 
ington, Oregon,  and  Idaho  from  the  Great 
Plains  in  the  10-year  period  from  1930  to 
1940.  These  estimates  do  not  indicate  that 
the  families  entering  the  Pacific  Northwest 
were  destitute  on  leaving  the  Great  Plains, 
but  it  may  be  safely  assumed  that  they  had 
not  salvaged  much  when  they  abandoned  their 
homes  and  made  the  journey  westward  in  the 
old  and  second-hand  automobiles  which  clut- 
tered the  roads  in  those  years. 


Distress  necessitated  relief  measures 

The  migration  of  the  thirties  was  attended 
by  widespread  distress  due  to  lack  of  settle- 
ment opportunities  and  of  employment.  The 
results  have  been  reflected  in  the  relief  bur- 
dens on  the  Federal,  State,  and  local  govern- 
ments. No  complete  figures  are  available  as 
to  expenditures  by  other  than  the  Federal 
Government  but  these  tell  a  striking  story. 

During  the  period  from  1933  to  July  1, 
1940,  the  Work  Projects  Administration  and  its 
predecessors  expended  2%  billion  dollars  in 
the  17  States  of  the  arid  and  semiarid  region. 
Excluding  Texas,  where  less  than  one-fourth 
of  the  population  is  in  the  drought  area,  the 
outlay  was  $250,000,000  more  than  the  1930 
population  would  seem  to  have  justified  on  a 
per  capita  basis. 

In  South  Dakota,  where  the  entire  State 
was  affected  by  the  drought,  for  instance,  the 
excess  relief  expenditures  in  the  7-year  period 
were  more  than  $25,000,000.     California,  where 
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the  impact  of  migrations  has  been  most  severe 
showed  an  excess  outlay  on  a  population  basil 
of  more  than  $80,000,000. 


Few  Water  Users  Required  Relief 

Reports  from  typical  reclamation  projeci 
areas  in  1937  showed  that  very  few  watei 
users  were  on  relief  and  that  most  of  thost 
who  did  require  public  assistance  were  new-' 
comers.  In  other  words,  the  irrigated  areas 
of  the  West,  generally  speaking,  supported 
their  normal  population  while  Federal  reliei 
expenditures  were  largely  due  in  these  rural 
areas  to  the  influx  of  migrant  families. 

A  survey  by  the  Works  Progress  Adminis- 
tration, in  cooperation  with  the  Department 
of  Agriculture,  revealed  that  from  1933  to 
1930  the  heaviest  expenditures  in  Federal  aid 
of  all  kinds  were  in  the  counties  which 
appeared  to  be  most  seriously  affected  by 
drought.  In  137  counties  where  the  popula- 
tion loss  was  heaviest,  the  per  capita  ex- 
penditures for  the  period  averaged  $175;  in 
179  counties,  where  conditions  were  less  seri- 
ous, the  expenditures  averaged  $58  per  capita. 

It  is  evident  that  the  distress  which  has 
resulted  from  the  migrations  has  necessitated 
relief  expenditures  which  are  at  the  very  leasl 
$250,000,000  above  what  might  be  called  nor- 
mal requirements.  The  relief  expenditure! 
directly  traceable  to  this  cause  probably  arf 
much  higher.  It  is  evident  also  that  a  detailed 
analysis  of  conditions  in  the  irrigated  areas 
would  show  that  relief  expenditures  amon§ 
bona  fide  farmers  there  were  extremely  small 

It  is  not  suggested  that  if  all  of  the  lane 
in  the  area  west  of  the  100th  meridian  foi 
which  there  is  water  available  were  under  ir 
rigation,  the  migrations  and  attendant  drair 
on  the  Federal  Treasury  for  relief  could  hav( 
been  avoided.  But  in  the  absence  of  ar 
adequately  implemented  water  conservatioi 
program  in  the  Great  Plains  and  suffieiem 
irrigated  land  to  the  westward,  relief  ex 
penditures  were  imperative.  That  eoursi 
admittedly  afforded  no  permanent  solutioi 
for  the  problems  here  faced. 

In  this  connection  it  may  be  pointed  out  tha 
under  the  Federal  Reclamation  program  ii 
38  years  there  has  been  expended  abou 
$250,000,000  on  projects  completed  and  ii 
operation,  as  distinguished  from  those  uudei 
construction.  The  amount  approximates  thi 
excess  relief  expenditures  in  the  past  7  year: 
directly  traceable  to  drought  and  migrations 
When  all  projects  under  construction  are  com 
pleted,  the  cost  in  reimbursable  funds  of  thesi 
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Upper:  Sand     dunes    in     an     Oklahom; 
orchard 

Center:  Soil     blown     by     "Dust     Bowl' 

winds  piled  up  in  large  drifts  on  a  farn 

near  Liberal,  Kans.,  March  1936 

Lower:  Adobe  farm  house  of  rehabili 
tation  client,  Cimarron  County,  Okla. 

Courtesy  of  Farm  Security  Administration 
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permanent  improvements  will  be  but  a  little 
more  than  half  of  the  Federal  relief  costs  in 
the  area  in  7  years. 

With  an  expenditure  of  about  $250,000,000 
on  a  reimbursable  basis,  the  Bureau  of  Recla- 
mation has  actually  created  homes  for  about 
1  million  persons  on  farms  and  in  project 
towns.  In  addition  to  making  these  successful 
homes,  the  projects  have  been  and  will  con- 
tinue to  be  important  sources  of  new  wealth. 

These  projects  also  make  valuable  contribu- 
tions through  assistance  in  the  stabilization  of 
surrounding  areas.  For  example  crops  valued 
at  $2,657,987,768  have  been  produced  since 
their  beginnings  on  the  projects.  On  an  aver- 
age, it  has  been  estimated  each  irrigated 
acre  supports  3  to  4  acres  of  range  land. 
Thus  the  4,000,000  acres  for  which  the  Fed- 
eral irrigation  works  are  prepared  to  provide 
with  a  full  or  supplemental  water  supply 
give  value  to  12,000,000  to  16.000,000  additional 
acres. 

As  a  further  indication  of  an  important 
service,  I  cite  the  stabilization  of  local  and 
State  governments  through  creation  of  taxable 
wealth.  Irrigated  land  has  an  assessed  valua- 
tion in  most  of  the  Western  States  of  10  to  15 
times  that  of  adjoining  dry  land.  In  eastern 
Wyoming  Federal  project  land  is  assessed  at 
an  average  of  more  than  $:!(>,  while  unirrigated 
farm  land  surrounding  it  has  an  assessed 
valuation  of  $2.35  an  acre.  In  South  Dakota, 
the  valuation  of  irrigated  land  for  purpose  of 
taxation  is  $30  an  acre  and  the  best  dry  farm 
land  in  the  vicinity  of  a  Federal  project  is 
assessed  at  $4.50.  The  average  is  much  less. 
In  irrigated  areas  to  the  westward  assessed 
values,  where  specialty  crops  are  produced, 
run  as  high  as  $200  or  $300  per  acre. 

The  per  acre  value  of  crops  produced  on 
Federal  Reclamation  projects  from  1931  to 
1939  averaged  $36.33  compared  with  a  national 
average  of  all  field  and  fruit  crops  in  the 
United  States  of  $14.41.     *     *     * 

Federal  Reclamation   Permanent 

Federal  Reclamation  is  not  an  emergency 
program,  nor  can  it  be  used  in  an  emergency 
through  rapid  expansion  immediately  to  meet 
critical  developing  needs.  Construction  of  a 
project  requires  painstaking  investigations, 
for  to  build  a  project  for  which  there  was 
insufficient  water  or  on  which  the  lands  were 
not  of  properly  high  quality  could  result 
only  in  failure.  To  build  dams  and  big- 
canals  after  the  project  has  been  approved 
and  authorized  also  takes  time.  The  Bureau 
of  Reclamation  builds  for  permanence  as  it 
feels  that  its  projects  will  serve  indefinitely 
into  the  future.     For  these  reasons,  the  Bu- 


Upper:  New  home  built  by  settlers  on  a 

Federal  Reclamation  project 

Coiter:  Reaping    oats    on    the    Riverton 

project,  Wyoming 

Lower:  Irrigating  on  a  Federal  Reclama- 
tion project 
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reau  has  had  few  new  farmsteads  to  offer  to 
the  public  during  these  years  just  past,  when 
the  need  was  critical.  The  expansion  of  our 
construction  program  was  coincidental  with 
the  drought  and  the  start  of  these  migrations. 
Since  3930,  however,  the  Bureau  has  com 
pleted  facilities  to  provide  a  full  water  supply 
to  381,000  acres  of  land,  and  storage  facilities 
have  been  completed  to  provide  supplemental 
water  to  an  additional  31(4,000  acres  already 
irrigated,  but  inadequately  supplied  with  wa- 
ter. Thus  in  this  decade  more  than  15,000 
farm  families  have  been  settled  or  made 
secure. 

In  advancing  the  Federal  program,  which 
seeks  to  contribute  to  a  solution  of  the  mi- 
grant problem,  the  Bureau  of  Reclamation 
is  now  engaged  in  the  construction  of  three 
types  of  projects : 

First:  Those  which  within  the  next  1(1  to 
•JO  years,  under  present  plans,  will  bring 
2,500,000  acres  of  newly  irrigated  land  into 
cultivation  for  the  settlement  of  40,000  to 
50.000  families  and  which  will  provide  sup- 
port for  an  additional  75,000  to  100,000  fam- 
ilies in  nearby  cities  and  towns.  These  proj- 
ects are  located  in  Washington.  Oregon.  Cal- 
ifornia. Arizona,  Utah,  Idaho,  Colorado,  Mon- 
tana, Oklahoma,  and  New  Mexico. 

Second  :  Projects  which  will  assure  supple- 
mental water  for  3,900,000  acres  of  presently 
developed  irrigated  areas  threatened  with 
desolation  by  shortages.  These  undertakings 
will  serve  the  double  purpose  of  maintaining 
established  communities,  agricultural  and 
urban,  and,  through  shifts  in  agricultural 
practices,  will  provide  opportunities  for  settle- 
ment and  employment  of  a  larger  population. 
There  are  now  about  85,000  farm  families  on 
the  land  covered  by  these  projects  and  about 
250,000  additional  families  in  the  urban  areas 
dependent  on  them. 

Third:  Water  conservation  and  utility  proj- 
ects which  will  pave  the  way  in  the  Great 
Plains  and  other  arid  and  semiarid  areas  for 
land-use  readjustments  that  will  anchor  fam- 
ilies where  they  are  now  located  and  reduce 
the  necessity  for  further  migrations.  Under- 
takings of  this  type  under  construction  or  for 
which  funds  have  been  provided  will,  it  is 
estimated,  assure  rehabilitation  of  2,25(1  farm 
families  who  otherwise  in  all  probability 
would  be  compelled  to  join  the  army  of 
migrants  seeking  a  means  of  livelihood  else- 
where. Although  urged  for  several  years  as 
a  means  of  combating  conditions  incident  to 
the  droughts,  the  fiscal  year  1940  saw  the  first 
appropriations  available  for  small  projects  of 
this  type.  Those  under  way  are  in  North  and 
South  Dakota.  Montana,  and  Nebraska. 

A  fourth  phase  of  the  Bureau's  program  is 
concerned  with  surveys  and  investigations  of 
water  resources  and  land  available  for  irriga- 
tion. There  are  now  approximately  175  loca- 
tions in  the  17  arid  and  semiarid  States  where 
surveys  are  going  forward  or  are  proposed. 
Included  are  about  50  projects  in  the  Great 
Plains  extending  from  the  Canadian  border 
to  the  Uio  Grande. 


The  most  recent  estimates  show  there  is 
water  available  to  irrigate  more  than  21,- 
000,000  additional  acres  of  productive  land 
in  the  17  States  of  the  West.  This  figure 
may  be  more  meaningful  when  compared  with 
the  present  total  of  irrigated  lands  in  those 
States  west  of  the  100th  meridian.  In  irriga- 
tion projects  of  all  types  there  are  now  about 
20,000,000  acres. 

Of  the  2,500,000  acres  included  in  the  new- 
land  projects  r»S0,634  are  in  public  land  in  the 
States  of  California.  Arizona,  Idaho,  Oregon, 
Washington,  and  Wyoming. 

Congress  Approves  Policy 

From  the  first,  the  Congress  has  looked  upon 
the  Federal  Reclamation  program  as  conserva- 
tion activity  in  which  settlement  of  people  was 
a  primary  concern.  At  the  outset  the  policy 
established  in  the  days  of  the  passage  of  the 
homestead  laws  that  ownership  should  be  by 
family-sized  units  was  applied  to  reclaimed 
lands.  From  time  to  time  other  provisions 
were  made,  such  as  the  authorization  for 
establishment  of  qualilication  requirements 
for  settlers  ;  provisions  to  prevent  speculation 
in  project  lands  and  thereby  to  protect  the 
interest  of  the  legitimate  settler  :  and  a  special 
act  permitting  the  acceptance  of  credit  ex- 
tended to  needy  prospective  settlers  by  the 
Farm  Security  Administration  as  fulfillment 
of  capital  requirements  made  on  applicants  for 
entry  to  the  new  farms.  Among  the  most 
significant  of  these,  however,  is  that  which 
was  included  this  year  in  the  Department  of 
the  Interior  Appropriation  bill  for  1941  (Public 
040.  7Gth  Cong.),  which  is  as  follows: 

"It  is  hereby  declared  to  be  the  policy  of 
the  Congress,  in  opening  to  entry  of  newly 
irrigated  public  lands,  preference  shall  be 
given  to  families  who  have  no  other  means 
of  earning  a  livelihood,  or  who  have  been 
compelled  to  abandon,  through  no  fault  of 
their  own,  other  farms  in  the  United  States, 
and  with  respect  to  whom  it  appears  after 
careful  study,  in  the  case  of  such  family,  that 
there  is  a  probability  that  such  family  will  be 
able  to  earn  a  livelihood  on  such  irrigated 
lands." 

There  can  be  no  doubt  that  it  is  intended 
that  the  Reclamation  program  shall  assist 
where  possible  in  relocation  of  the  migrant 
people  who  are  qualified  to  accept  the  respon- 
sibilities which  go  with  the  opportunity  to 
develop  new  farms  by  irrigation. 

With  respect  to  the  projects  of  the  water 
conservation  and  utility  type  especially  de- 
signed for  the  Great  Plains  and  similar  areas. 
it  is  found  from  estimates  of  the  Farm  Secu- 
rity Administration  which  has  the  responsi- 
bility for  settlement  of  the  projects  of  this 
type  so  far  authorized  for  construction,  that 
about  1,100  families  can  be  rehabilitated  on 
each  100,000  acres  irrigated  by  this  method. 
An  existence,  precarious  at  best,  is  provided 
for  families  settled  only  one-third  as  thickly 
on  typical  areas  that  have  been  selected  for 
development  under  the  program  to  date.     In 


addition,  it  is  estimated  that  GOO  families  als 
can  be  rehabilitated  in  adjacent  dry-land  aret 
by  reason  of  farm  unit  and  population  reai 
justments  in  the  dry-farmed  areas  thus  mat 
possible. 

Reimbursable  appropriations  made  for  thes 
water  conservation  and  utility  projects  re 
resent  approximately  40  percent  of  the  ou 
lay  necessary  to  construct  them  and  to  mal 
the  land  ready  for  cultivation.  The  remaindi 
of  the  funds  is  allocated  by  the  Preside] 
for  labor  and  materials  from  the  Woi 
Projects  Administration  or  other  gover: 
mental  agencies  and  is  not  necessarily  reii 
bursable.  The  authority  for  projects  of  th 
type  is  contained  in  the  Interior  Depai 
ment  Appropriation  Act  of  1940  (53  Sts 
GS5)  and  the  Wheeler-Case  Act  of  1939  (! 
Stat.  1418).  Amendments  to  the  latter  a 
suggested  to  the  Congress  are  designed 
clarify  its  provisions  and  expedite  constru 
tion. 

Under  this  legislation  a  total  of  $S,500,(X 
of  reimbursable  appropriations  has  be* 
made.  For  construction  and  land  prepar 
tion  of  10  to  12  projects,  $10,000,000  to  $11 
000.000  additional  in  labor  and  materia 
from  the  Work  Projects  Administration 
the  Civilian  Conservation  Corps  will  be  l 
quired.  Much  of  the  latter  moneys  will 
in  lieu  of  relief  expenditures  on  less  perm 
nent  construction. 

A  tentative  5-year  program  submitted  1 
Secretary  of  the  Interior  Ickes  to  Senat 
Carl  Hayden  of  Arizona,  under  date  of  Ja 
uary  18,  1940.  outlined  75  small  projects 
the  Great  Plains  and  arid  States  to  the  we: 
ward  designed  to  anchor  farm  families 
their  present  locations.  Over-all  constructs 
costs  were  estimated  at  around  $60,000,0 
with  about  half  to  be  made  available  on 
reimbursable  basis.  Water  would  be  suppli 
for  areas  on  which  8.000  to  10,000  famili 
would  be  resettled, 

What    the    reclamation    programs   can   s 
complish  in  the  next  10  years  will  be  govern 
by  the  amount  of  money  made  available  f 
this  work.     However,  with  appropriations 
reimbursable    funds    continued    at    the    cr 
rent   rate,   and   with   a   limited  diversion 
relief  funds  for  water  conservation  and  ut 
ity  projects,  results  that  may  be  expected  wi 
confidence   at   the   end   of    10   years   can 
summarized  as  follows : 

1.  Forty  to  fifty  thousand  farm  famili 
already  in  the  West  will  be  settled  on  ir: 
gated  land  where  they  will  be  self-sustainir. 

2.  Seventy-five  to  one  hundred  thousai 
additional  families  will  be  supported  in  citi< 
towns,  and  villages  which  will  rise  or  expai 
in  the  wake  of  irrigation  developments. 

3.  Eighty-five    thousand    farm    families 
areas  now  facing  shortages  of  water  will 
made  secure  in  their  present  locations,  wh: 
cities  and  towns  with  three  times  the  rui 
population  will  be  stabilized  as  well. 

4.  Twenty  to  twenty-five  thousand  famili 
remaining  in  the  Great  Plains  and  simil 
areas  will  be  rehabilitated. 
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Stabilization  by  Irrigation 

By  E.  B.  DEBLER,  Hydraulic  Engineer,  Bureau  of  Reclamation ' 


PRELIMINARY  reports  of  the  1940  census 
show  that  water  conservation  is  today  a 
greater  factor  than  ever  in  assuring  eco- 
nomic security  for  the  increasing  population 
of  areas  in  the  arid  and  semiarid  West  where 
irrigation  dominates  agricultural  production. 
The  fact  that  so  many  counties  thus  classified 
show  substantial  gaing  in  population  em- 
phasizes the  importance  of  an  authoritative 
inventory  of  present  and  potential  irrigation 
development  and  the  influence  that  it  can  and 
will  exert  as  a  stabilizing  factor. 

With  respect  to  irrigation  characteristics, 
the  Western  United  States  may  be  divided 
into  four  zones. 

Subhumid  region. — The  most  easterly  zone 
occupies  a  north-south  belt  of  some  200,000,- 
()(i()  acres,  with  its  western  border  along  the 
98th  meridian.  Designated  the  subhumid 
area,  it  is  characterized  by  long  periods  of 
years  when  precipitation  is  generally  ade- 
quate in  amount  and  distribution  for  satis- 
factory crop  production.  Grazing  is  limited 
to  areas  unsuited  to  cultivation.  Irrigation 
receives  attention  only  in  periods  of  pro- 
tracted drought  coming  at  long  intervals  and 
is  quickly  dropped  when  rains  resume. 
While  water  resources  are  plentiful,  even  in 
drought  periods,  for  extensive  development. 
irrigation  projects  are  not  justified  as  they 
would  be  deserted  between  drought  periods 
and  their  rehabilitation  in  times  of  need 
would  lie  too  slow  for  effectiveness  and  too 
costly  for  justification.  In  this  area  there 
are  innumerable  opportunities  for  small 
reservoir  and  pumping  developments,  in  the 
main  adequate  for  stock  watering  and  garden 
irrigation,  but  in  times  of  need  capable  of 
saving  small  acreages  of  high-valued  crops. 
Migration  from  this  region  is  not  believed  ex- 
tensive anil  the  major  benefit  of  such  de- 
velopments  is   the    improvement   of   morale. 

Of  some  2,000,000  farms  involved,  probably 
not  more  than  a  half  would  benefit  sufficiently 
by  irrigation  to  justify  its  adoption.  Not 
more  than  one-fourth  would  care  to  make  the 
effort  even  with  material  assistance.  With 
such  assistance  limited  to  cement,  steel,  or 
pumping  equipment  and  the  landowner  per- 
forming all  labor,  the  cost  is  estimated  at 
an  average  of  $1,000  per  farm,  or  a  total  of 
$500,000,000.  Such  a  program  would  require 
years  of  education.  The  farm  population 
directly  benefited  would  total  about  3,000,000; 
indirectly  the  bent  fits  would  touch  fully  !<».- 
000,000  persons  on  the  farms  and  their  near- 
by business  centers.  Stabilization,  rather 
than  an  increase  in  population,  is  anticipated 


from  irrigation  activities  in  this  area.  The 
Bureau  of  Reclamation  is  not  active  in  this 
area   except    in  a  few  minor  instances. 

(i rent  Plains  region.- -Bordered  on  the  east 
by  the  subhumid  area  and  on  the  west  by  the 
arid  lands  bordering  the  intermountain  area, 
the  Great  Plains  region,  200  to  300  miles  in 
width,  reaches  from  the  Canadian  border 
through  the  Texas  Panhandle.  Average  rain- 
tall  varies  from  15  to  25  inches  per  year,  but 
often  falls  off  a  fourth  or  more  for  years  on 
end.  The  easterly  border  has  normally  a 
mixed  agriculture,  turning  more  strongly  to 
wheat  in  the  drier  years.  Centrally  of  the 
area,  wheat  is  king  wherever  lands  are  suit- 
able for  bonanza  farming;  a  year  of  drought 
brings  economic  coma  ;  protracted  drought, 
wholesale  migration.  The  westerly  portion 
is  frankly  regarded  as  a  plain  agricultural 
{iambic,  sparsely  settled  and  booming  only 
with  providential  rainfall  coming  all  too 
seldom.  Average  farm  holdings  increase  from 
about  160  acres  at  the  eastern  border  to  fully 
500  acres  at  the  west. 

Irrigation  in  this  region,  while  important  in 
some  lo(  ilities    is  negligible  for  the  area    is  a 


v.  hole  the  objective  of  irrigation  hen  is  to 
provide  farming  opportunities  for  potential 
migrants,  and  to  assist  in  stabilizing  adjacent 
towns,  dry-farmed  areas,  ami  range  lands. 
Much  of  the  dry-farmed  area  should  be 
depopulated  and   restored   to  range. 

Although  several  streams  crossing  the  (treat 
Plains  have  their  origin  in  mountain  snows, 
notably  the  Missouri,  Platte,  and  Arkansas 
Rivers,  only  the  Missouri  and  Yellowstone 
Rivers  carry  large  flows  of  mountain  waters 
into,  and  through,  the  area.  The  others,  like 
the  local  streams,  are  dependent  on  erratic 
rains,  except  where  sandy  soils  maintain 
steady  base  flows,  already  largely  utilized. 

Utilization  of  Missouri  and  Yellowstone 
River  waters  involves  pumping  with  moderate 
acre  costs  for  construction  but  formidable 
annual  costs  for  power.  While  numerous 
small  projects  exist,  there  are  also  large  proj- 
ects costing  up  to  $100,000,000  without  oppor- 
tunity for  favorable  partial  developments. 

All  other  streams  require  costly  storage  reg- 
ulation. Droughts  fostering  irrigation  also 
impair  stream  flows,  while  lack  of  cheap  reser- 
voir  sites   precludes   holdover   from   years   of 


Who's   Who   on   Grand   Coulee   Dam,   Washington.     Left  to   right:  A.    F.   Darland, 

Construction  Engineer;  F.  A.  Banks,  Supervising  Engineer:  Bert  Hall,  Chief  Inspector; 

J.  H.  Miner,  Assistant  Supervising  Engineer 
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better  How.  In  such  developments,  allowance 
is  necessary  for  stream  depletion  being 
effected  through  thousands  of  small  reservoirs 
yet  to  be  constructed  for  livestock  watering, 
recreation,  and  minor  irrigation. 

The  average  irrigated  area  per  farm  in  this 
area  should  he  around  SO  acres,  with  a  farm 
population  of  4  persons  per  farm  and  a  town 
population  of  8  persons  per  farm.  Stabiliza- 
tion should  enable  adjacent  lands  to  absorb  a 
population  equal  to  those  at  present  on  lands 
i..  be  irrigated. 

A  small  part  of  the  available  water  in  this 
area  would  be  used  to  supplement  areas  al- 
ready irrigated.  Opportunities  for  power  de- 
velopment are  very  limited  in  this  region. 
Flood  control  is  net  often  warranted. 

Although  not  truly  a  part  of  the  Great 
Plains  region,  the  lower  Rio  Grande  Valley 
has  been  included  in  the  statistics  tor  the 
Great  Plains  region. 

Intermonntain  region. — This  region  includes 
Hie  eastern  slopes  of  the  Rocky  Mountains 
and  reaches  westerly  to  within  a  few  hundred 
miles  of  the  Pacific  coast.  It  is  essentially 
an  area  of  range  and  irrigation  as  dry  farm 
ing  is  almost  negligible.  Livestock  production 
heavily  influences  farming  operations.  Irri- 
gation development  will  be  limited  by  water 
supplies  and  will  never  exceed  5  percent  of 
the  land  area.  Lands  to  be  irrigated  are 
arid  and  unpeopled.  Thousands  of  small 
reservoirs  built  for  range  improvement  have 
depleted  irrigation  supplies.  Other  thousands 
are  proposed.  Care  should  be  exercised  in 
such  construction  to  avoid  unnecessary  waste, 
by  useless  evaporation,  of  waters  needed  for 
irrigation. 

About  one-half  the  remaining  unused  water, 
and  in  places  all.  will  be  needed  as  a  sup- 
plemental supply  for  irrigation  systems  built 
in  times  of  better  run-off.  More  money  will 
need  be  expended  for  reservoirs  than  for  other 
purposes.  Opportunities  for  incidental  power 
development  abound  and  power  sales  will  as- 
sist in  effecting  repayment  of  costs  besides 
providing  needed  power  for  proper  develop- 
ment, including  that  of  mineral  resources. 
Flood  control  is  generally  desirable  and  can 
be  advantageously  combined  with  irrigation 
regulation. 

Parts  of  the  irrigated  area  are  overpopu- 
lated.  particularly  in  Utah,  and  other  areas 
are  trending  in  that  direction.  Supplemental 
water  to  increase  production  power  of  the 
land,  anil  to  enable  crop  changes,  will  stem  a 
migration  that  is  already  alarming  in  special 
areas.  Settlement  opportunities  for  migrants 
will  be  afforded  to  the  extent  that  irriga- 
tion development  outstrips  the  needs  for  local 
population    increases. 

West  const  region.-  -Comprising  Washing- 
ton, western  Oregon,  California,  and  south- 
west Arizona,  this  region  represents  the  area 
directly  tributary  to  tidewater  cities.  With 
few  exceptions  water  supplies  exceed  land 
areas  that  may  be  developed.  A  rapidly 
growing  population,  due  more  to  immigration 
than    local    increase,    lias    spurred    irrigation 


development.     No  further  generalizations  are 
applicable. 

The  Columbia  Basin  project  of  central 
Washington,  to  cost  about  $4011,000,000  for  ir- 
rigation and  power  development,  will  irrigate 
1,200,000  acres  of  lands  of  negligible  present 
population.  With  crops  ranging  from  alfalfa 
to  small  fruits,  the  average  farm  area  is  es- 
timated at  50  acres,  the  farm  population  at 
.">  persons  per  farm,  and  the  town  population 
at  2  persons  to  1  on  the  farm.  The  Roza 
Division  of  the  Yakima  project,  also  in  central 
Washington,  will  bring  into  production  72,000 
acres  of  similar  lands.  To  the  east  of  the 
Columbia  Basin  project  another  400,000  acres 
may  ultimately  be  developed,  though  at  pres- 
ent satisfied  with  dry  farming,  and  mainly 
wheat. 

The  Paget  Sound  -  Willamette  Valley,  al 
ready  in  cultivation  except  for  a  moderate  in- 
crease through  further  clearing,  is  gradually 
adopting  irrigation  to  overcome  lack  of  sum- 
mer precipitation  and  secure  increased  yields 
and  improved  quality.  Irrigation  sentiment  is 
weak  and  its  development  will  come  slowly. 
Irrigated  areas  in  this  valley  are  expected  to 
reach  500,000  acres  with  an  average  of  40 
acres  ami  6  persons  per  irrigated  farm.  A 
corresponding  town  population  of  3  persons  off 
the  farm  to  each  1  on  the  farm  is  anticipated. 

The  Central  Valley  of  California  contains 
nearly  2,000,000  acres  requiring  supplemental 
water  and  about  7,000,000  acres  still  to  bo 
irrigated  at  a  construction  cost  of  about  1 
billion  dollars  for  works  to  provide  flood  con- 
trol, irrigation,  and  incidental  power  devel- 
opment. The  entire  cost  of  this  development, 
aside  from  proper  allocations  to  flood  control 
and  navigation,  will  be  repaid  by  revenues 
from  the  sale  of  water  and  of  power.  The 
present  authorized  project,  with  a  cost  of 
about  $228,000,000,  will  provide  needed  sup- 
plemental water  and  enable  the  irrigation  of 
about  175,000  acres  of  new  lands,  mostly  in 
the  San  Joaquin  Valley.  The  provision  of 
supplemental  water  supplies  will  provide  set- 
tlement possibilities  equivalent  to  a  new  area 
of  200,000  acres, 

The  7,000,000  acres  of  new  lands  that  even- 
tually may  be  irrigated  are  about  equally  di- 
vided between  uncultivated  lands  largely  in 
the  San  Joaquin  Valley  and  thinly  peopled 
grain  lands,  largely  in  Sacramento  Valley. 
With  irrigation,  farms  are  expected  to  aver- 
age 40  acres  with  5  persons  each,  in  San 
Joaquin  Valley,  and  80  acres  with  G  persons 
each  in  Sacramento  Valley.  Town  popula- 
tion in  Ibis  valley  is  estimated  at  4  persons 
per  farm  person. 

Southern  California,  except  in  the  Imperial 
and  Coachella  Valleys  under  the  All-American 
Canal,  offers  little  opportunity  for  added  irri- 
gation as  its  water  supplies  are  so  largely 
and  intensively  utilized.  The  Metropolitan 
Aqueduct  importation  of  1,050,000  acre-feet 
annually  from  the  Colorado  River  will  do 
little  more  than  overcome  deficiencies  in  irri- 
gation supplies  for  existing  areas  and  meet 
growing    municipal    and    industrial    require- 


ments in  the  LOS  Angeles  region.  Some 
farmed  areas  will  be  more  intensively  farmed 
and  subdivided  but  such  gains  will  be  offset 
by  equal  or  greater  losses  in  areas  con- 
verted  to  nonagricultural  uses. 

The  All-American  Canal  project  of  southern 
California  and  the  Gila  project  in  Arizona 
will  ultimately  place  about  800,000  acres  of 
desert,   largely   public   land,   under   irrigation 

al    a   cosl    of  about    $100, ,000.     More  than 

ball'  the  ultimate  area  will  receive  service 
from  works  now  under  construction.  The 
average  farm  area  for  these  lands  is  esti- 
mated at  50  acres  with  4  persons  per  farm 
in  addition  to  the  present  farm  population! 
and  a  town  population  of  three  times  as 
many.  Much  of  the  area  is  a  sandy  desert 
soil,  adapted  only  to  specialized  crops  after 
expensive  preparation. 

Repayment  of  construction  costs. — Con- 
struction by  the  Bureau  of  Reclamation  falls 
into  four  categories.  The  Boulder  Canyon 
project,  with  its  All-American  and  Coachella 
Canals  serving  Imperial  and  Coachella  Val- 
leys, the  Central  Valley  project  of  California, 
and  the  Columbia  Basin  project  with  its 
Grand  Coulee  Dam.  comprise  a  group  of  mull 
tiple  purpose  projects  especially  authorized 
for  construction  with  general  funds.  Boulder 
Dam  costs  will  be  repaid  almost  wholly  by 
power  revenues,  as  will  substantial  invest! 
incuts  in  the  Central  Valley  project  and 
Grand  Coulee  Dam.  Cost  of  the  All-American 
and  Coachella  Valley  Canals  will  be  repaid 
under  the  Reclamation  law;  on  the  others, 
costs  allocated  to  irrigations  will  be  so  repaid. 

Provisions  of  Reclamation  Appropriation  Act 

of  1 '■>■:'■> 

.Most  projects  now  under  construction  were 
authorized  under  provisions  of  the  Reclama- 
tion law  and  depend  on  appropriations  from 
the  Reclamation  fund.  Prior  to  l'.):!'.>.  practi- 
cally all  costs  were  charged  to  irrigation,  to 
be  repaid  in  most  cases  in  40  years  without 
interest,  and  power  revenues  assisted  in  re- 
payment. The  Reclamation  Project  Act  of 
1939  provides  for  allocation  of  construction 
cost  to  irrigation,  power,  flood  control,  and 
oilier  purposes,  with  irrigators  responsible 
only  for  the  repayment  of  costs  allocated  to 
irrigation.  All  major  projects  involve  mul- 
tiple uses.  Power  revenues  assist  materially 
in   meeting  other  costs. 

A  1939  appropriation  of  $5,000,000  provides 
for  construction  and  settlement  of  projects  in 
the  Great  Plains  region.  The  projects  in- 
cluded in  this  program  at  Ibis  time  include 
the  Buffalo  Rapids  Units  1  and  '_'  in  Montana. 
Rapid  Valley  project  in  South  Dakota,  the 
Bufford-Trenton  and  Bismarck  projects  in 
North  Dakota,  the  Mirage  Flats  project  in 
Nebraska,  and  the  Eden  project  in  Wyoming; 
The  Saco  Divide  Unit  of  I  lie  Milk  River  proj- 
ect in  Montana  may  be  added.  Const  ruction 
is  carried  out  with  WPA  labor  and  repayment 
requirements  are  limited  to  expenditures  from 
the  $."».< KJO.Oi  10  appropriation,  to  be  repaid  in  4(1 
years  without  interest. 


f  MO  }  The  Reclamation  Era,  November  1940 


The  Wheeler-Case  law  of  Augusl  11,  1939, 
authorizes  construction  of  projects  with  the 
aid  of  WPA,  CCC,  and  other  Federal  agencies. 
Outside  assistance  may  also  he  accepted.  Re- 
payment is  required  in  40  years,  without  in- 
terest, of  funds  expended  from  appropriations 
under  this  act,  together  with  such  other  ex- 
penditures as  the  President  may  direct,  nut 
exceeding  costs  allocated  to  irrigation.  An  ap- 
propriation of  $3,500,000  was  made  for  the 
fiscal  year  1941.  Projects  are  to  he  limited  to 
a  maximum  use  of  $1,000,000  of  Wheeler-Case 
funds,  per  project. 

In  the  Great  Plains  region  project  construc- 
tion costs  are  estimated  to  average  $1l'o  per 
acre,  with  $75  estimated  as  the  limit  of  repay- 
ment ability.  Here  annual  costs  for  operation 
are  made  unusually  high  by  power  costs  for 
the  many  projects  requiring  pumping.  Flood 
control  allocations  are  seldom  justified  and 
construction  must  therefore  largely  come  un- 
der the  Great  Plains  and  Wheeler-Case  author- 
izations. Some,  however,  are  too  large  to 
come  under  the  Wheeler-Case  law  and  at  pres- 
ent can  only  he  built  by  special  authorization 
under  the  1939  Reclamation  law. 

In  the  Intermountain  region  many  of  the 
smaller  projects  can  only  he  constructed  un- 
der the  Wheeler-Case  law  as  irrigation  inter- 
ests could  not  repay  all  costs  properly  ehargo- 
ahle  to  irrigation,  and  power  possibilities  are 
unattractive.  The  larger  projects  usually  jus- 
tify Hood  control  or  power  allocations  adequate 
to  take  up  construction  costs  not  properly  al- 
locable to  irrigation.  Project  developments, 
including  power,  are  estimated  to  average  $160 
pel-  aire,  of  which  a  large  part  will  lie  repaid 
by  irrigation  and  power. 

The  situation  on  the  West  coast  is  similar  to 
that  in  the  Intermountain  region,  except  that 
little  development  will  conic  under  the  pro- 
visions of  the  Wheeler-Case  law.  and  average 
construction  costs  of  $150  will  he  fully  repaid 
out  of  income  from  sales  of  water  and  power. 

In  the  Ms  years  of  its  construction  activities, 
the  Bureau  of  Reclamation  has  transformed 
desert  areas  into  more  than  50,000  farm  homes 
in  15  States. 

Of  these  irrigated  farms,  which  represenl 
about  one-fifth  of  the  total  thus  supplied  with 
water  in  the  United  States,  there  are  around 
10,000  in  the  Great  Plains  region  ;  34,000  in  the 
Intermountain  area;  and  8,000  in  the  West 
Coast   States. 

Throughout  its  history  the  Bureau  of  Recla- 
mation has  preceded  construction  of  each 
project  by  an  investigation  of  its  water  and 
land  resources.  Available  funds  have  never 
been  adequate  to  the  task  of  providing  inven- 
tory of  western  resources,  hut  the  purpose  has 
been  held  in  mind  so  that  the  work  should 
lead  to  a  comprehensive  view  of  the  pos- 
sibilities and  the  potentialities  of  all  areas 
of  the  West.  It  has  long  been  recognized  that 
the  social  and  economic  development  of  the 
West  rests  largely  on  economic  utilization  of 
its  limited  water  supplies. 

I  should  like,  therefore,  to  review  for  the 
benefit  of  the  committee  some  of  the  estimates 


we  are  now  able  to  make  with  respect  to  fu- 
ture irrigation  developments  in  the  arid  and 
semiarid  region.  There  are  at  this  time  ap- 
proximately 20',00O,00O  acres  under  irrigation 
in  the  17  Western  States.  Our  investigations 
have  brought  a  conviction  that  unused  waters 
Can  be  conserved  to  give  an  assured  supply 
to  the  present  lands  and  to  reclaim  an  addi- 
tional area  slightly  larger  than  the  present 
area.  Supplemental  water  for  areas  already 
developed  will  bring  a  larger  measure  of  secur- 
ity and  increased  productivity  to  11,000,000 
acres,  or  123,000  farms,  which  are  now  or  will 
be  in  the  future  faced  with  retrogression  be- 
cause of  existing  or  developing  water 
shortages. 

I  am  referring,  of  course,  to  about  what  now 
seems  to  us  the  ultimate  development.  This 
picture,  in  other  words,  is  what  might  he  seen 
at  some  time  far  in  the  future  when  the  proj- 
ects have  all  been  built  and  our  waters  utilized 
as  far  as  practicable. 

There  is  water  and  suitable  land  to  create 
approximately  383,000  new  farms.  On  these 
new  farms  to  be  irrigated,  and  in  the  towns 
which  will  grow  up  among  them,  nearly 
6  000,000  persons  will  make  their  homes. 
These  future  developments  will  create  prop- 
erty values  of  $16,000,000,000.  In  addition, 
the  supplemental  water  projects  yet  to  be  con- 
structed can  provide  opportunities  for  679,000 
persons  on  45,000  additional  farms  and  the 
accompanying  developments. 

A  table  has  been  prepared  to  give  a  clearer 
picture  of  the  possibilities  presented  in  this 
arid  and  semiarid  region  by  the  unused  water 
and  land   resources. 

The  enactment  of  the  Wheeler  Case  law  has 
materially  broadened  the  held  of  activity  for 
the  Bureau  in  that  it  paves  the  way  for  the 
construction  of  numerous  small  meritorious 
projects  which  cannot  be  expected  to  repay 
entirely  their  cost  of  construction,  as  required 
by  the  older  Reclamation  law.  The  lack  of 
repayment  ability  on  these  projects  is  offset 
through     the    use    of    WPA    and    CCC    labor. 


which  might  otherwise  be  employed  on  less 
permanent  work. 

At  the  present  rate  of  development,  supple- 
mental water  would  he  annually  extended 
to  an  average  of  2,500  farm  units,  and  the 
resulting  reduction  in  size  of  farms  would 
release  1,000 farm  units  for  new  settlers.  New 
irrigation  projects  would  bring  in  7,000  new 
farm  units  per  year.  The  farm  and  town 
population  supported  by  these  developments 
would  average  110,000  persons  per  year  and 
their  wealth  would  increase  at  the  rate  of 
$300,000,000  per  year. 

Construction  of  irrigation  projects  is  well 
adapted  to  providing  constructive  work  in 
areas  where  it  is  needed,  and  where  the  alter- 
native is  largely  one  of  direct  relief.  The 
irrigated  regions  are  practically  devoid  of 
industrial  establishments  that  will  benefit  by 
war  defense  activities.  In  some  localities  in- 
creased mining  will  provide  some  employment, 
but  not  in  numbers.  The  program  of  const  ruc- 
tion of  schools,  municipal  improvements,  and 
highway  construction  fostered  by  various 
forms  (if  federal  financial  assistance  in  the 
pasl  7  years,  has  very  largely  filled  all  justi- 
fiable needs  of  this  nature. 

Irrigation  construction  work,  particularly 
with  the  force  account  basis  under  the 
Wheeler-Case  law,  permits  the  utilization,  to 
a  large  degree,  of  local  labor  with  little  or 
no  previous  construction  experience.  An  an- 
nual expenditure  of  $75,000,000  per  year  of 
reimbursable  funds,  with  allowance  for  (he 
use  of  WPA  labor,  will  provide  Hid  million 
man  hours  of  labor  per  year  for  local  resi- 
dents— 30  hours  a  week  for  65,000  workers. 
The  further  expenditure  of  about  $2",.000,000 
annually  for  local  supplies,  services,  and  the 
employment  of  skilled  labor  will  further  assist 
in  quickening  business  life  in  the  communities 
with  benefit  to  distressed  farmers.  Such 
monetary  assistance  will  effectively  anchor 
large  numbers  of  prospective  migrants  until 
completion  of  irrigation  works  enables  per- 
manently increased  agricultural  activities. 


Present  ond  potential  '  irrigation  development  in  Western  United  States 


i  treat  Plains 
region 

Intermountain 
region 

West  Coast  re- 
pion 

Total 

Present 

Areas  now  irrigated     

Farm  homes  created       

Potential: 

Area  to  receive  supplemental  water  (acres) 
Farm  homes  In  lie  protected    .    ...         . 

2,  Hill,  nun 
21I.IIIHI 

yon, ooo 

7.  ill  in 
4,500,000 

2,1)11(1 

S,  0(10 
16,000 

56,000 

221,00(1 

HS.  01  III 

5S,000 

696,000 

$1,  400,000,(1110 

li,  01  in.  nun 

78,000 

13,  400,  000 
135,000 

8,000,000 

66, 1 

I'.,  Kill, 

33,  000 

Ilia,  11110 
33(1.11(10 

1117.(11111 

535,000 

1.070,(111(1 

110,  nun 

2,  10(1,(101) 

$4,000,01111,(1(1!) 

10,  SOD, 1 

275  i 

;,,  SI  III.  0(1(1 
1211,(11111 

3,1100,1)00 
50,000 

1 1,  loo,  iino 

HI.  1)00 

40,  000 

1211,1111(1 

220,000 

880,  000 
2,540,000 

2311,  ( 

3,580,000 

$10.  000.  001 1,1 11  III 

Id,  (ii in,  nun 

350,  000 

21.3011,(1011 
275, 000 

11,  700,000 

123,0(1(1 
22.  0(10,  000 

Opportunities  for  Setti  emf.n  i 

Supplemental  water  projects: 
Farm  homes  to  lie  created 
\dded  population: 

1.',,  (101) 

213,000 

166,000 

New  land  projects: 

Farm  homes  created                  -   — 

Added  population 

383,000 

'.,639.  (100 

4,051,000 

128,000 

6,  370,  000 

Property  values  to  be  created   .        .   .- 

Total  ultimate  irrigated  area  (acres)     

Total  utlimate  farm  homes ... - 

$16,000,000,080 

43,  300.  000 

703.  000 

Estimated 
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An  irrigated  farm 


Farm  and  Home  Opportunities 


[See  Note  ;i(.  close  of  listings] 


Yuma  Project,  Arizona 


Belle  Fourche  Project,  South  Dakota 


I  (cscription 


15  acres,  sruidy  soil;  no  ;ill<:ili;  on 
improved  road  3  miles  to  paved 
road,  NW',s\v",sw,  and  S' . 
NW',SW'  ,S\\  i  j.sec  9,T   Hi,  If  23 

10  acres,  unit  R,  \  W'  ,  X  E '  , 
s\Y'4.  see,  5,  'I'.  Hi.  R.  23,  located 
ahoul  12  mill's  from  Yuma.  No 
alkali;  average  productivity;  well 
leveled 

10  acres,  SK' ,  \  E> ,  \  K' ,,  sec.  B, 
T.  10,  li.  23.  Sandy  soil;  no  alkali; 
on  improved  road;  well  leveled. 


10 acres, SW'M  NWJ4,scc  25,  T  R, 

R.  22.     Soil    loam,   more  than    a\  • 
erage   [)roducl  i\  ity;    no  alkali;    ' 
mile   lo   paved  road;   not    leveled, 


sn  acres,  l<:'.,SW',  see.  25,  T.  Ill 
s  ,  K  25  W  ,<i  .V  S  1{  M  Sandy 
loam;  no  alkali;  more  1  nan  a\  el  age 
produetn  ny;  well  levelled;  on  im- 
proved r i  '  i  mile  to  paved  r I 


Price  and  owner 


Contact  Bureau  of  Recla- 
mation, Yuma,  Ariz 


rricc  and  terms  to  be 
determined.  T.  It.  White, 
Kingman,  Ariz. 


$250  per  acre;  dow  n  pav- 
ment  of  $1.00";  balance  in 
.'  years  Contact  Bureau 
of     Reclamation,      Yuma 

\i  i/ 

$50  per  acre;  one-third 
dow  n;  balance  to  suit  pur- 
chaser. Contact  Bureau 
of     Reclamation,     Yuma, 

Ariz. 

$150  per  acre;  $2,000 
down,  balance  reasonable 
terms.  Owner  s  ('  Sha- 
ron, 6431  Garvanza  Ave, 
Los  Angeles,  Calif 


Remarks 


All  in  full  bearing  Marsh 
seedless  grapefruil .  planted 
in  spring  of  1027;  average 
product  ivitj 


No  crop  ever  rai 


Rio  Grande  project,  Neiv  Mexico-Texas 


It  acres,  3  miles  from  La   <  i  uees, 
' ,  mile  to  paved  road 


ins  acres,  ahoul,  hall  in  eulth  a- 
iion,  20  miles  from  El  Paso,    I  ex 
on  pa\  ed  toad,  verj  produetn  p 


$6,000,  half  cash.  Mi  ;  If, 
C.  Johnson,  Las  Cruces, 
V  Mex. 


Small  adobe  house;  good 
soil,  no  alkali;  14  acres  new 
alfalfa,  10  cotton. 


$14,000;  $2,0110  down,  bal-  Large  residence,  3  smaller 

anee    long    yearly  terms,  6  houses,  barn,  2  teams,  and 

percent.     W.  Y.  Ellis,   mi  equipment. 
East  Franklin  St  ,  El  Paso, 

Tex 


I (escripl ion 

160  acres,  i;  miles  west,  of  Newell, 
S.  Dak,,  on  gravelled  county  road, 
XW'i  sec.  21,  T.  9  N.,  R.  6  E., 
HUM.  1.2  acres  under  the  ditch,  55 
acres  under  irrigation,  7  acres  will 
need  additional  drainage  correc- 
tion. Clay  loam  soil  sloping  to 
level. 


so  acres.  68  acres  irrigable,  EVi 
\\V',,  sec.  26,  T.  '.I  V,  R.  4  E., 
It II  M  Clay  soil,  mostly  level 
land,  sonic  rolling,  traversed  by 
Owl  Creek. 


Price  and  owner 


.$0.(100;  $1,000  cash  and 
$1,700  in  5  annual  pay- 
ments at  .'■  percent,  pur- 
chaser  to  assume  Federal 
Land  Bank  Commissioner 
loan  $3,300.  Ole  Tvsdal, 
Newell,  S,  Dak. 


$1,500;  '  5  down,  balance 
suitable  terms  at  J  percent 
I   .1    Lohr.  Newell,  S.  Dak. 


Remarks 


8-room  house  in  gooi 
condition,  full  basement 
large  cistern,  horse  barn 
COW  shed,  sheep  shed: 
chicken  coop,  granary 
garage,  ice  house.  Farn 
traversed  by  Indian  Creek 
About.  30  acres  botton 
land;  about  35  acres  dr; 
land  above  the  ditch. 

5-room  I -story  stuee 
house,  si  able  and  sheds 
including  granary,  chickei 
coop,  garage,  and  ice  house 
About  ]4  of  irrigahle  lam 
not  developed.  Noxiou 
weeds  will  need  attention 


Vote.— This  is  a  continued  feature  from  the  August  issue,  and,  as  therein  stated,  Ike  fact 
presented  are  subject  lo  verification,  as  Ihe  Bureau  of  Reclamation  cannot  imdertakt  this  task,  an~ 
cannot  tic  responsibh  for  tin  accuracy  of  representations  made.  Interested  persons  should  com 
municate  direct  in  accordance  with  the  information  contained  in  the  listings.  Listings  shouli 
he  cleared  through  pro]  ct  offices  shown  on  the  inside  of  the  back  cover  page. 

New  Boulder  and  Buffalo  Rapids  Map! 

THE  Bureau  of  Reclamation  has  issued  the  following  maps  whirl: 
may  be  obtained  upon  application  to  the  Bureau  of  Reclamation  ;iik 
enclosing    check    or    money    order    drawn    to    the    Treasurer    of    th< 
United  States.     Postage  Stamps  Auk  Not  Acceptable. 
The   Vicinity   of    Boulder    Dam    (showing  reservoir);   Map  No.  40-4( 

( 1!)4(M  :  colored,  size  22  by  30  inches.    Price  25  cents. 
Buffalo  Rapids  Project,  Montana;  Map  No.  40  48  (1940)  :  colored;  size 

11  '■_•  by  22  inches.    Price  15  cents. 
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Walker  R.  Young  Appointed 
Assistant  Chief  Engineer 


WALKER  R.  YOUNG,  Supervising  Engineer  of 
the  Central  Valley  project,  California,  has  been 
promoted   to    the    position    of  Assistant   Chief 
Engineer  of  the  Bureau 
of  Reclamation,  with 
headquarters    in    the 
Denver   Office,    as   an- 
nounced on  October  16 
by  Secretary  of  the  Inte- 
rior Harold  L.  Ickes. 

The  Central  Valley 
project,  of  which  Mr. 
Young  has  been  in  su- 
pervisory charge  since 
the  fall  of  1935,  is  be- 
ing built  by  the  Bureau 
of  Reclamation  to  pro- 
vide the  Great  Central 
Valley  of  California 
with  a  much  needed 
supply  of  supplemen- 
tary water  for  irriga- 
tion. 

Born  in  Butler,  Ind., 
May  7,  1885,  Mr. 
Young  was  graduated 
from  the  University  of 

Idaho  with  a  B.  S.  degree  in  engineering  in  1908. 
He  worked  as  chainman,  rodman,  surveyor,  and 
topographer  for  the  Great  Northern  Railway 
and  other  private  concerns  until  1911,  when  he 
was  appointed  Assistant  Engineer  in  the  Bureau. 
As  a  Reclamation  engineer  he  took  part  in 
designing  the  Arrowrock  Dam,  on  the  Boise 
project,  Idaho,  which,  when  completed  in  1915, 
was  the  highest  dam  of  its  type  in  the  world. 


In  1916  he  headed  the  mechanical  and  dam 
division  of  the  designing  department  in  the 
Chief  Engineer's  Office  in  Denver,  in  which 
division  are  prepared 
the  desiens  and  esti- 
mates  for  the  Bureau's 
storage  works,  includ- 
ing dams  of  all  types 
and  their  spillways  and 
outlet  works. 

In  1921  Mr.  Young 
was  placed  in  charge 
of  field  investigations 
leading  to  the  adop- 
tion of  the  plan  for  the 
development  of  the 
Colorado  River.  He 
formulated  the  original 
designs  and  estimates 
for  Boulder  Dam. 

In  1924  he  was  de- 
tailed to  an  investiga- 
tion of  the  salt  water 
incursion   from  Sacra- 
mento   Bay    into    the 
Sacramento     and     San 
Joaquin     Rivers,     and 
two    years    later    was    appointed    construction 
engineer  of  the  Kittitas  Division  of  the  Yakima 
project,  Washington. 

With  his  designation  in  1931  as  construction 
engineer  in  charge  of  the  building  of  Boulder 
Dam,  for  the  second  time  in  his  career  he  partic- 
ipated in  the  building  of  the  highest  dam  in  the 
world,  continuing  in  supervisory  charge  during 
the  entire  construction  period. 
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Ail-American  Canal  Celebration 


OCTOKER  12  was  a  gain  day  tor  the  Imperial 
Valley  as  water  from  the  All-American  Canal 
was  t  urned  into  the  East  Highline  Canal.  The 
Board  of  Supervisors  had  passed  a  resolution 
declaring  Saturday,  the  12th,  a  special  holiday 
and  called  upon  business  houses  to  close  for 
the  afternoon  in  order  that  there  might  he  a 
full  attendance  at  the  ceremony. 

Kins  Neptune's  arrival  escorted  by  Imperial 
Valley  sheriff's  posse  and  Quechan  Indians 
was  a  feature  of  the  program.  The  Yuma 
High  School  band  and  Calexieo  Cavalcade 
Serenaders  gave  color  to  the  occasion.  Mark 
Rose,  promoter  of  the  project,  who  was  to 
have  addressed  the  gathering  attended  only 
as  a  silent  witness  because  (if  the  recent  death 
of  Mrs.  Rose.  His  appearance  on  the  platform 
was  greeted  by  a  1-minute  period  of  silence  in 
deference  to  him.  The  ceremony  started  with 
the  introduction  of  visiting  dignitaries  and 
speeches  were  made  by  Chairman  Evan  T. 
Ilewes,  of  the  Imperial  Irrigation  District 
Board  of  Directors;  Commissioner  of  Recla- 
mation John  C  Page;  and  Phil  D.  Swing, 
former  representative  in  Congress  from  Cali- 
fornia, who  was  instrumental  in  the  passage 
of  the  Boulder  Canyon  Project  Act,  being 
co-author  with  Senator  Johnson  of  the  bill 
which  was  enacted  into  law. 

Seme  of  the  highlights  of  the  address  of 
Commissioner  Page  are  as  follows: 

As  we  turn  the  water  from  the  new  Ail- 
American  Canal  into  the  East  Highline  Canal, 
which  has  been  serving  you  these  many  years, 
we  mark  the  dawn  of  a  new  era  in  the  Imperial 
Valley.  It  will  he  an  era  of  security  from 
drought,  of  complete  control  of  the  transmis- 
sion of  your  vital  irrigation  water,  and  of  a 
large  measure  of  protection  from  floods. 

The  Bureau  of  Reclamation  and  the  Im- 
perial Valley  had  their  beginnings  at  about 
the  same  time.  The  Bureau  was  born  of  the 
idea  that  the  Federal  Government  should  par- 
ticipate in  the  development  by  irrigation  of 
the  arid  and  semiarid  West  to  create  farm 
homes  and  to  add  to  the  national  wealth. 
Your  valley  was  born  of  Rockwood's  dream; 
of  the  vision  of  an  engineer  who  saw  that  he 
could  make  a  garden  in  the  most  forbidding 
desert  on  the  continent  by  irrigation  with 
water  taken  from  the  Colorado  River. 

En  rl/i  Discouragements 

It  litis  taken  nearly  40  years  and  many 
vicissitudes    to   bring  us   together   here.     The 

pioi is  among  you  will  remember  some  of 

the  tribulations:  the  low  water  of  1904,  which 
led  to  the  cutting  of  the  bank  of  the  river  in 
order  to  drain  the  last  drop  to  the  struggling 

settlers  in  the  valley:  the  II I  of  1905,  which 

turned  the  whole  river  through  a  break  at 
that  temporary  heading:  and  the  slashing, 
ripping    floods   that    followed   until   the   break 


was  closed  heroically  in  1907.  Even  the  chil- 
dren here  know  that  these  events  led  years 
later  to  the  subjugation  of  the  Colorado  River 
bv  the  construction  of  Boulder  Dam  and  the 
All-American  Canal. 

I  come  here  with  a  full  heart  to  participate 
in  this  occasion  today.  It  was  my  good  for- 
tune to  be  one  of  those  assigned  from  the  out- 
set to  the  work  of  building  Boulder  Dam.  To 
me,  the  sight  of  water  flowing  from  the  All- 
American  Canal  into  your  canal  system  sig- 
nalizes the  completion  of  the  greatest  work 
entrusted  to  the  Bureau  of  Reclamation. 
Boulder  Dam  is  a  magnificant  thing.  It  is  the 
ring  in  the  nose  of  the  wild  bull  of  the  Colo- 
rado which  makes  it  possible  for  us  to  lead 
him  and  make  him  do  our  will.  Its  genera- 
tors already  are  furnishing  about  half  of  the 
power  used  in  the  Los  Angeles  metropolitan 
area,  and  thus  they  assume  great  importance 
in  the  economy  of  the  whole  Southwest. 
Boulder  Dam  makes  possible  the  transmission 
of  domestic  water  to  the  southern  California 
const.  It  controls  floods  and  improves  naviga- 
tion. It  has  created  beautiful  Lake  Mead 
where  great  numbers  find  relaxation,  pleasure, 
and  solace.  But  to  those  who  work  in  the 
Bureau  of  Reclamation,  Boulder  Dam  was  not 
complete  until  through  this  canal  waters 
flowed  on  to  your  land  to  irrigate  your  crops. 

In  recent  years,  the  Reclamation  revolving 
fund  has  been  supplemented  by  funds  made 
available  from  the  general  treasury  in  order 
that  large  projects  might  be  undertaken.  The 
Boulder  Canyon  Project  Act,  which  my  good 
friend  and  your  good  friend,  Phil  Swing, 
helped  to  guide  through  the  Congress,  stands 
as  the  authority  for  the  appropriation  of  gen 
oral  funds  for  the  construction  of  the  All- 
American  Canal.  The  All-American  Canal, 
despite  technical  bookkeeping,  is  one  of  out- 
growing family  of  Federal  Reclamation  proj- 
ects. 

Fundamentals   of   Reclamation 

The  fundamental  purposes  of  the  Reclama- 
tion program  are  to  provide  the  opportuni- 
ties for  the  establishment  of  homes  and  to 
increase  the  security  of  agriculture  in  this 
dry  region.  The  Boulder  Canyon  project 
Boulder  Dam  and  the  All-American  Canal — 
serves  admirably  these  ends. 

Boulder  Dam  establishes  a  firm  control  of 
Hie  Colorado  River  at  a  point  below  all  but 
two  sizable  tributaries.  Lake  Mead  is  large 
enough  to  store  the  normal  flow  of  the  Colo- 
rado River  for  2  years,  and  if  nnw  contains 
sufficient  water  to  supply  the  usual  irriga- 
tion demands  of  the  Imperial  Valley  and  all 
other  irrigated  sections  downstream  for  more 
than  :;  years.  With  this  storage  capacity- 
more  than  32.000,000  acre-feet— and  the  re- 
serve which  already  has  been  built   up,   there 


is  little  doubt  that  the  water,  upon  which 
rests  the  security  of  the  homes  in  the  Im- 
perial Valley,  is  now  amply  assured.  East  of 
us,  the  mesa  eventually  will  be  green  with 
the  irrigated  crops  of  farmers  who  will  make 
homes  there.  A  long  arm  of  the  All-Ameri- 
can Canal  will  fetich  north  beyond  Salton 
Sea  into  the  Coaehella  Valley  to  extend  sim- 
ilar security  and  also  to  help  make  new  homes 
there. 

A  Federal  Reclamation  project  is  success- 
ful only  insofar  as  the  families  who  have 
made  homes  there  are  successful  in  main- 
taining decent  levels  of  living.  I  am  glad, 
therefore,  that  the  All-American  Canal  is 
making  it  possible  to  put  electric  lights  and 
power  on  the  farms  in  the  Imperial  Valley. 
This  water,  now  flowing  into  the  East  High- 
line  Canal  on  its  way  to  irrigate  fields,  has 
turned  two  turbines — one  driving  a  great  gen- 
erator at  Boulder  Dam  to  run  factories  in 
Los  Angeles  and  to  smelt  ore  in  Nevada,  and 
the  other  driving  a  smaller  unit  where  the 
All-American  Canal  drops  off  the  mesa,  this 
one  to  light  the  stores  in  your  cities  and  the 
houses  on  your  farms.  Electrification  of 
these  farms  distinctly  marks  a  rise  in  the 
level  of  living  of  the  people.  The  canal  will 
also  contribute  to  your  prosperity.  There 
should  lie  mi  droughts  to  cut  the  size  of  your 
harvest;  there  will  be  less  silt  to  add  to  the 
expense  of  maintaining  your  canals;  there  can 
be  more  farms  to  assist  in  repaying  your 
common  debt. 

It  probably  is  an  old  story  to  you,  but  I 
often  think  when  1  am  in  this  fruitful  valley 
of  the  proposal  originally  made  in  connection 
with  it.  It  was  made  in  the  belief  that  the 
valley  was  utterly  worthless.  It  was  that 
the  Colorado  River  should  be  turned  into  the 
below-sea-level  Stilton  Sink  to  make  a  lake 
which  would  be  easier  than  the  desert  to 
cress.  The  proposal  was  given  some  serious 
consideration  in  the  very  early  days  when 
Americans  first  came  down  the  Gila  Valley 
headed  for  adventure  and  gold  in  California. 

The  very  fact  that  the  Imperial  Valley  has 
twice  escaped  the  fate  of  being  inundated — 

e  at  the  hands  of  the  thoughtless  and  the 

unimaginative  who  felt  that  it  would  be  easier 
to  cross  a  lake  on  their  way  to  exploit  the 
California  gold  fields,  and  again  at  the  hands 
of  the  uncontrolled  river  which  turned  furi- 
ously on  the  new  communities  (he  pioneers 
were  making  hen — the  fact  that  the  valley 
has  twice  escaped  seems  to  emphasize  the 
contributions  to  the  national  welfare  that 
have  been  made  here.  Now  more  than  60,000 
people  have  made  homes  by  irrigating  the 
desert  valley.  From  this  peculiarly  endowed 
place,  all  winter  long  vegetables  move  in 
carload  lots  to  the  farthest  corner  of  the  Na- 
tion.   The  wealth  that  has  been  created  here 
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runs  into  many  hundreds  of  millions  of  dol- 
lars. The  United  States  is  much  healthier 
and  much  richer  because  the  Imperial  Valley 
was  irrigated. 

There  are  elements  of  drama  in  the  stories 
of  nearly  all  of  the  irrigation  developments  in 
the  West.  I  know  of  none,  however,  which  so 
forcefully  as  that  of  the  Imperial  Valley  illu- 
strates the  principal  advances  made  so  far 
in  the  conservation  of  our  resources. 

At  one  stage  in  our  history  when  people 
were  bent  on  exploitation,  serious  considera- 
tion was  given  to  the  destruction  of  a  great 
resource  the  Imperial  Valley — in  order  to 
make  a  very  slight  and  nonproductive  gain — 
that  of  easing  the  journey  from  Yuma  to  the 
mountains.  Fortunately  the  Nation  soon  was 
awakened  to  the  fact  that  only  by  irrigation 
could  a  civilization  be  built  in  the  arid  and 
semiarid  West.  Once  Ibis  was  realized,  noth- 
ing so  foolish  as  the  flooding  of  the  Salton 
Sea  could  be  permitted.  This  was  a  marker 
showing  that  the  first  step  was  being  taken; 


thai  an  aroused  public  could  prevent  the  de- 
liberate, wasteful  destruction  of  resources. 

After  the  Colorado  bad  demonstrated  its 
might  in  the  floods  of  1905-06,  an  aggressive 
campaign  originated  here  for  the  control  of 
the  river  and  the  conservation  of  ils  waters. 
Boulder  Dam  and  the  Ail-American  <  'anal  now 
conserve  the  waters  of  the  greatesl  river  in 
the  Southwest  and  control  the  stream  to  make 
it  wholly  useful.  This  is  a  marker  in  the 
more  recent  advance  to  an  active  policy  of 
preservation  and  prudent  use  of  our  national 
resources. 

I  am  glad  that  it  is  in  this  work  that  the 
Bureau  of  Reclamation   is  engaged 

I  assure  you  that  il  is  a  great  pleasure  to 
me  ami  my  staff  and  to  construction  engineer 
Leo  .1.  Foster  and  his  men  to  participate  with 
you  in  marking  the  completion  of  the  All- 
American  Canal  to  your  lands.  This  has  been 
a  big  job  among  the  big  jobs  the  Bureau  has 
been  doing.  I  am  happy  that  tin'  canal  is  now 
serving  you  for  whom  it   was  built. 


Neiv  Reports  Available 


THREE  additional  bulletins  of  the  Boulder 
Canyon  Project  Final  Reports  Series  are  avail- 
able in  printed  form.  This  series  of  reports 
is  being  prepared  to  record  Die  history  of  the 
Boulder  Canyon  project,  the  results  of  tech- 
nical studies  and  experimental  investigations, 
and  the  more  unusual  features  of  design  and 
construction  of  one  of  the  greatest  engineering 
feats  of  all  time. 

The  three  bulletins.  Penstock  Analysis  and 
Stiffener  Design,  Model  Tesis  of  Arch  and 
Cantilever  Elements,  and  Thermal  Properties 
of  Concrete,  are  expected  to  be  of  great  value 
to  the  engineering  world. 

The  entire  Boulder  Canyon  project  is  char- 
acterized by  the  extraordinary.  The  height 
and  base  thickness  of  the  dam,  the  size  of  the 
power  units,  the  dimensions  of  the  fusion- 
welded.  plate-Steel  pipes,  the  novel  system  of 
artificially  cooling  the  concrete,  the  speed  and 
coordination  of  construction,  and  other  major 
features  are  without  precedent.  The  magni- 
tude of  the  undertaking  introduced  many  new 
problems  and  intensified  many  usual  ones,  re- 
quiring investigations  of  an  extensive  and 
diversified  character  to  insure  structures  rep- 
resenting the  utmost  in  efficiency,  safety,  and 
economy  of  construction  and  operation. 

Penstock  Analysis  and  Stiffener  Design  is 
Bulletin  No.  5  of  Part  V— Technical  Investiga- 
tions. Model  Tests  of  Arch  and  Cantilever 
Elements  is  Bulletin  No.  <;  of  Part  V.  Thermal 
Properties  of  Concrete  is  Bulletin  No.  1  of 
Part  VII — Cement  and  Concrete  Investiga- 
tions. 

These  three  reports  bring  to  nine  the  total 
number  of  studies  now  available  in  I  he  series. 
Previous  reports  published  are  Bulletins  Nos. 
1,  2.  :;,  and  4  of  Part  V.  entitled  "Trial  Load 
Method  of  Analyzing  Arch  Dams,"  "Slab 
Analogy  Experiments,"  "Model  Tests  of  Boul- 


der Dam."  and  "Stress  Studies  for  Boulder 
Dam":  and  Bulletins  Nos.  1  and  2  of  Part 
VI — Hydraulic  Investigations,  entitled  ".Model 
Studies  of  Spillways"  and  "Model  Studies  of 
Penstocks  and  Outlet  Works." 

Penstock  Analysis  ami  Stiffener  Design 
contains  information  about  pipe  shells  and 
supports  for  the  Boulder  Dam  penstocks.  It 
is  139  pages  long,  lias  "(I  illustrations  and  Id 
tables. 

Model  Tests  of  Arch  and  Cantilever  Ele- 
ments contains  a  description  of  the  cross- 
sectional  or  slab  models  of  Boulder  Dam. 
pertaining  principally  to  internal  stresses  and 
deformations  in  the  cantilever  and  arch  sec- 
tions. It  has  14(1  pages,  :',(i  illustrations,  and 
Hi  tallies. 

Thermal  Properties  of  Concrete  discusses 
the  conductivity,  specific  heat,  and  diffusity 
of  concrete.  It  lias  154  pages,  55  illustrations, 
and  34  tables. 

The  bulletins  may  be  obtained  from  the 
Bureau  of  Reclamation  in  Washington,  D.  C. 
or  in  Denver,  Colo.  The  three  new  bulletins 
released  are  priced  at  !?1  a  copy  witli  paper 
binding  and  $1.50  with  cloth  binding. 

Reclamation  Ruled  Defense  Agency 

Under  date  of  July  29,  1940,  the  Civil 
Service  Commission  issued  an  order  inviting 
attention  to  Departmental  Circular  No.  225 
setting  forth  in  full  a  letter  dated  July  1,  1940, 
from  .Mr.  William  H.  McReynolds,  Adminis- 
trative Assistant  to  the  President,  regarding 
the  desirability  of  placing  restrictions  on 
Shifting  personnel  to  and  from  defense  agen- 
cies. Mr.  McReynold's  letter  includes  the  fol- 
lowing paragraph : 

"In  ordinary  times,  it  would  seem  to  be 
good  policy  not  only  to  permit  transfers  freely 


within  the  Government  structure  but  to  facil- 
itate them.  During  the  present  period,  how- 
ever, the  urgent  needs  of  the  Government  it- 
self may  demand  the  retention  of  personnel 
in  positions  in  which  they  can  render  the 
most  valuable  service  to  the  national  defense 
program.  Consequently,  shifting  thein  to 
other  agencies  in  which  their  services  would 
not  be  as  valuable  might  justifiably  be  pre- 
vented or  postponed." 

Under  the  provisions  of  this  order  certain 
administrative  and  field  offices  of  the  Bureau 
of  Reclamation  have  been  certified  in  the 
category  of  national  defense  units,  'these 
are   as   follows  : 

Washington,  D.  C. ;  Denver,  Colo.;  Boulder 
( 'aiiyon,  Arizona-*  !alifornia-Nevada  ;  <  !olum- 
bia  Basin,  Washington;  and  Central  Valley, 
<  'alifornia. 

The  highly  trained  engineers  of  the  Bureau 
of  Reclamation  have  been  greatly  in  demand 
and  other  agencies  of  the  Government  in  the 
construction  field  have,  by  making  promo- 
tional offers,  secured  their  services.  Among 
those  requesting  transfers  was  the  Chief  of 
Engineers  of  the  Army,  and  by  special  request 
of  President  Roosevelt,  Assistant  Secretary  of 
War  Patterson  issued  instructions  in  October 
to  the  Chief  of  Engineers  not  to  take  anyone 
from  the  Bureau  of  Reclamation. 

Heart  Mountain  Contract 

A  CONTRACT  for  the  construction  of  an 
additional  28  miles  of  branch  canals  or 
laterals  to  serve  approximately  5,600  acres 
in  the  Heart  Mountain  Division  of  the  Sho- 
shone project,  Wyoming,  was  awarded  October 
8  by  Secretary  of  the  Interior  Harold  L.  Ickes. 

Ray  Schweitzer  of  Los  Angeles,  Calif.,  sub- 
mitted the  low  and  successful  bid  of  $166,- 
196.90,  nine  proposals  having  been  received 
and  opened  by  the  Bureau  of  Reclamation  at 
its  Cody.   Wyo.,   office  on    September  6,   1940. 

This  eotii  ract  covers  earthwork  and  struc- 
tures for  three  laterals,  designated  as 
Laterals  II  89,  H-103,  and  H-105,  and  some 
sublaterals.  Structures  include  checks,  weirs, 
drops,  and  siphons  under  the  tracks  of  the 
Chicago,  Burlington  &  Quincy  Railroad 
The  contractor  is  required  to  complete  all 
of  the  work  within  425  days. 

When  the  distribution  system  is  completed 
water  will  lie  available  for  irrigating  approxi 
niately  41,000  acres  of  land,  id'  which  more 
than  38,000  acres  are  public  land  that  will  lie 
opened  for  settlement  in  accordance  with  pro- 
visions of  the  Reclamation  Paw. 

The  Shoshone  Canyon  conduit  heads  at  the 
Shoshone  Dam  and  tunnels  down  the  south 
side  of  the  Canyon,  about  .'!  miles.  The  Heart 
Mountain  Canal  begins  at  the  outlet  of  the 
conduit,  is  carried  over  the  Shoshone  Uiver  by 
an  inverted  siphon,  and  extends  in  a  northeast 
direction  about  2S  miles. 

About  23  miles  of  the  Heart  Mountain 
Canal  are  completed.  Contracts  have  al- 
ready been  awarded  for  the  construction  of 
about  4(1  miles  of  laterals  to  serve  10,000 
acres  of  land. 
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Use  of  Floating  Pans  in  Lake  Mead 

By  TOM  C.  MEAD,  Associate  Engineer,  Boulder  City,  Nevada 


MORE  WATER  is  lost  yearly  by  evaporation 
from  Lake  Mead,  the  reservoir  impounded  by 
Boulder  Dam,  than  would  be  required  to  com- 
pletely till  Madden  Reservoir,  the  lake  which 
makes  possible  operation  of  the  Panama 
Canal,  and  in  any  set  of  detailed  calculations 
mi  the  Colorado  River  water  supply,  the  evap- 
oration from  Lake  Mead  would  have  to  be 
taken  into  account. 

Where  water  is  limited,  the  loss  from  evap- 
oration must  be  measured  to  complete  the  in- 
ventory of  net  dependable  water  supplies. 
There  are  times  when  this  loss  can  be  obviated 
to  some  extent  by  practical  measures  as  pro- 
posed in  Utah,  by  diking  off  a  portion  of 
Utah  Lake,  No  similar  suggestion  is  inferred 
for  Lake  Mead,  but  the  large  amount  of 
evaporation  from  this  body  entitles  it  to 
attention. 


Bureau  Conducts  Research  on  Ncioly  Formed 
Lake 

In  the  fall  of  1935,  when  Lake  Mead  began 
to  spread  out  from  the  channel  of  the  old 
Colorado  River,  the  Bureau  of  Reclamation 
installed  three  evaporation  pans  on  rafts 
anchored  in  the  lake,  one  each  on  the  wind- 
ward and  lee  sides  of  the  first  large  basin  up- 
stream   from    Boulder   Dam,   and   one    in    the 


No.  2. — Floating  evaporation  pan  on  the  south  side  of  the   Las   Vegas  Wash.    In 
center  within  white  fence  is  the  Nevada  land  evaporation  pan 


No.  1. — Technician  prepares  to  measure  evaporation  in  pan 


basin  nearest  Pierce  Ferry  some  4'J  miles, 
airline  distance,  upstream  from  the  dam.  The 
two  pans  nearer  the  dam  were  assumed  to 
measure  evaporation  in  the  large  exposed 
areas  of  the  lake,  and  the  pan  near  Pierce 
Ferry  was  assumed  to  measure  the  evapora 
lion  in  more  sheltered  deep-canyon  portions 
of  the  lake. 

The  ideal  SOUghl  in  using  a  partly  sub- 
merged pan  on  a  raft  was  to  obtain  condi- 
tions as  nearly  as  possible  identical  with 
those  on  a  natural  lake  surface.  Unfortu- 
nately, natural  conditions  cannot  help  being 
disturbed.  The  pan  itself  and  the  necessary 
protective  baffles,  to  shield  the  pan  from 
wind  and  waves,  hinder  the  free  circulation 
of  air  and  water,  creating  an  artificial  con- 
dition differing  from  that  on  the  surrounding 
lake.  This  shielding  increases  evaporation 
from  the  pan.  For  a  Class  A  Weather  Bu- 
reau pan,  such  as  used  here,  some  experiment! 
indicate  that  the  floating  pan  evaporation  is 
about  1.3  times  the  natural  lake  evaporation. 
That  assumption  is  made  in  connection  with 
the  tests  at   Lake  Mead. 

Photograph  No.  1  shows  the  general  con- 
struction of  two  of  the  raits.  The  timbers 
are  intended  to  stop  waves  breaking  into  the 
pan.     Thi'  sides  of  the  pan  project  above  the 
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lake  level  affording  additional  protection.  A 
triangular  baffle  inside  the  pan  helps  to  pre- 
vent water  slopping  out. 


Change  in   Water  Level  Measured 
Periodically 

Twice  a  week  an  observer  visits  each  pan 
td  measure  the  change  in  water  level.  This 
he  does  with  a  portable  hook  gage  from  a 
stilling  well  support.  The  stilling  well  is  a 
section  of  pipe  attached  to  an  adjustable 
triangular  base.  Hook  gage  and  stilling  well 
in  position  for  observer's  use  are  seen  a  foot 
or  two  ahead  of  the  observer  in  photograph 
No.  1. 

At  each  visit  the  observer  replenishes 
evaporated  water  with  water  from  the  lake. 
Occasionally  he  renews  it  entirely  to  prevent 
gradual  concentration  of  the  dissolved  solids 
carried  in  solution  in  lake  water. 

In  photograph  No.  1  will  be  seen  three 
folded  papers  held  to  the  rim.  of  the  pan  by 
wire  clamps.  These  papers  contain  powdered 
indelible  pencil  and  should  rain,  waves,  m 
flying  spray  wet  them  in  the  period  between 
observer's  visits,  the  dye  from  the  indelible 
pencil  will  run,  serving  warning  to  the  ob- 
server that  change  of  level  in  the  pan  during 
that  period  is  only  partly  due  to  evaporation. 
He  puts  down  the  doubtful  record  as  "miss- 
ing" and  replaces  the  discolored  indicator 
papers  with  new. 

A  substitute  for  a  missing  floating  pan 
record  is  supplied  as  will  be  explained.  On 
the  shore  opposite  each  floating  pan  is  a  pre- 
cipitation gage  and  a  Weather  Bureau  Class 
A  land  pan.  Photographs  Nos.  2  and  3  show 
land  stations  in  the  distance.  Readings  are 
made  at  the  land  pan  exactly  as  they  are  at 
the  floating  pan  except  correction  is  made 
for  the  effect   of   rainfall.     Each    month    the 


No.  3. — Pierce  Ferry  floating  pan  with  land  pan  on  shore  in  the  distance 


ratio  of  the  evaporation  of  the  floatiug  pan 
tn  that  from  the  land  pan  is  obtained  during 
periods  of  contemporaneous  record.  This 
same  ratio  is  assumed  to  hold  when  there  are 
gaps  in  the  floating  pan  record.  When  wind, 
waves,  and  other  disturbances  have  spoiled  a 
floating  pan  record,  the  observer  uses  in  its 
place  the  land  pan  evaporation  for  the  missing 
period  multiplied  by  the  ratio  just  referred  to. 
At  the  time  the  pans  were  installed  the 
procedure  followed  here  might  be  considered 
a  standard  one.  However,  at  the  present 
time  the  Bureau  is  watching  with  keenest  in- 
terest promising  new  methods  developed  and 
brought  to  the  front  by  research  workers,  hop- 
ing that  one  or  a  combination  of  methods  will 
be  practical  for  adaptation  to  Lake  Mead  eon 
ditions  so  that  eventually  the  evaporation  loss 
can  be  measured  with  greater  exactness. 


Secretary  Ickes    Orders  Additional  Power 
Equipment  for  Boulder  Dam 


POWEB  equipment  for  Unit  A-5,  the  eleventh 
large  generating  unit  for  the  Boulder  Dam 
power  plant,  was  ordered  October  9. 

Two  contracts  were  awarded,  amounting  to 
$457,648.  The  General  Electric  Co.  of  Schenec- 
tady, N.  Y.,  on  its  bid  of  $411,099  will  furnish 
three  27,500-kilovolt-ampere  transformers  and 
three  230-kilovolt,  SOO-ampere  oil  circuit 
breakers. 

The  Graybar  Electric  Co.,  Inc.,  of  Denver, 
Colo.,  on  its  bid  of  $46,549,  will  furnish  six- 
disconnecting  switches. 

These  two  companies  submitted  the  lowest 
bids  for  the  respective  items  of  11  proposals 
received  and  opened  by  the  Bureau  of  Becla- 
mation  at  its  Denver,  Colo.,  oflice  on  Septem- 
ber 5,  1940. 

Unit  A-5  will  be  installed  in  the  Arizona 
wing    of    the     U-shaped    powerhouse.       The 


transformers  to  be  furnished  under  one  of 
the  contracts  awarded  will  he  installed  on  a 
platform  along  the  river  side  of  the  Arizona 
wing  of  the  powerhouse. 

A  contract  for  a  14-foot  butterfly  valve  to 
be  used  as  a  shut-off  valve  for  the  turbine  of 
Unit  A-5  was  awarded  October  4. 

The  Consolidated  Steel  Corporation,  Ltd., 
of  Los  Angeles,  Calif.,  submitted  the  success- 
ful bid  of  $148,500,  which  was  the  lowest  of 
three  proposals  received  and  opened  by  the 
Bureau  of  Reclamation  at  its  Denver,  Colo., 
office  on  September  12,  194(1. 

This  14-foot  butterfly  valve  of  alloy  cast 
steel  will  be  bolted  to  the  flanged  end  of  the 
penstock  or  pipe  that  will  supply  water  to 
the  115,000-horsepower  turbine.  It  will  serve 
to  shut  off  the  flow  of  water  to  the  turbine 
under  emergency  conditions  with  a  maximum 


pressure  of  300  pounds  per  square  inch  and 
with  a  How  of  8,000  cubic  feet  per  second 
through  the  valve.  Normally  the  valve  will  be 
operated  with  no  flow  in  the  penstock. 

The  contractor  is  required  to  ship  the  valve 
within  425  day-  after  receipt  of  notice  of 
award  of  contract. 

Boulder  City  Residential  Leases 

RENTAL  rates  to  go  into  effect  at  Boulder 
City,  New.  and  the  regulations  governing  the 
issuance  of  leases  of  residential  sites  in  the 
model  governmental  city  were  announced  by 
the  Department  of  the  Interior  on  October  14, 
1940. 

Monthly  rental  rates  for  lots  approximately 
oil  by  100  available  as  residential  building 
sites  will  range  from  $2.50  to  $20  depending 
on  the  location. 

The  minimum  construction  values  of  houses 
to  be  erected  range  from  $3,000  to  $10,000,  also 
depending  on  the  location.  The  highest  priced 
residential  sites  command  a  view  of  beautiful 
blue  Lake  Mead,  Boulder  Dam's  reservoir,  the 
largest   artificial  body  of  water  in  the  world. 

Lessees  must  satisfy  City  Manager  Sims  Ely 
that  they  are  citizens  of  the  United  States,  of 
good  character,  financially  responsible,  and 
without  intention  of  leasing  for  speculation. 
Renewals  of  present  leases  are  also  within  the 
discretion  of  the  city  manager  for  periods  of 
10  years  from  their  date  of  expiration. 

Bental  rates  are  not  to  be  increased  within 
the  life  of  a  lease  but  may  be  lowered  by  the 
Secretary  of  the  Interior  at  the  end  of  any 
5-Year  period  from  promulgation  of  the 
regulations. 


Annual  Meeting 

THE  annual  meeting  of  the  Association  of 
Land  Grant  Colleges  and  Universities  will  be 
held  at  the  Drake  Hotel.  Chicago,  November 
11-13.  inclusive. 
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CCC  Accomplishments  on  Federal  Reclamation  Projects 


FISCAL  YEAR   1940 


By  ALFRED  R.  GOLZE,  Supervising  Engineer,  CCC 


IN  THE  fiscal  year  1940  the  44  CCC  camps 
allocated  to  the  Bureau  of  Reclamation  di- 
rected their  activities  to  the  permanent  im- 
provement  of  30  Reclamation  projects  in  15 

Western  States.  Work  on  all  projects  con- 
tinued to  go  forward  with  little  delay,  except 
where  it  was  disturbed  by  unusual  conditions 
of  weather  or  ether  circumstances  beyond  the 
control  of  the  project  authorities. 

The  problems  of  each  Reclamation  project 
differ  somewhat  from  those  of  each  other 
project;  however,  there  is  a  certain  similar- 
ity en  the  whole,  particularly  true  of  the 
operating  projects,  that  is  responsible  for  a 
general  uniformity  in  the  type  of  work  car- 
ried on  by  the  CCC  camps  on  Reclamation 
projects.  Water-control  structures  vary  in 
design  on  the  different  projects,  but  their 
((instruction  is  well  suited  to  the  CCC  en 
rollee  whether  it  lie  on  a  project  in  Montana 
or  one  in  New  Mexico.  Operating  roads  are 
essential  everywhere  to  facilitate  the  travel 
of  ditch  riders  and  other  officials  in  their 
duties  connected  with  the  safe  delivery  of 
irrigation  water  to  its  ultimate  consumer. 
Protection  of  this  water  in  transit  is  a  re- 
sponsibility of  no  small  degree  resting  on  the 
shoulders  of  the  operating  official.     Through 


the  work  of  the  CCC  during  the  past  years 
this  responsibility  has  become  less  of  a  bur- 
den. Weed  control,  rodent  control,  leveling 
of  spoil  banks,  planting  of  trees  for  wind- 
breaks, experiments  with  different  types  of 
pasture  grasses,  and  the  fighting  of  forest 
and  grass  tires  are  only  a  few  of  the  other 
activities  carried  on  by  the  CCC  on  reclama- 
tion projects. 

Emergency  work  has,  as  in  past  years,  con- 
tinued to  occupy  much  of  the  time  of  en- 
rollees.  Canal  breaks  on  the  Owhyee  project, 
an    earthquake    on    the    Yuma    project,    and 

11 Is   on    the   Orland  project,   at   Tule   Lake 

and  on  the  Yuma  project  were  particularly 
severe.  Fires,  both  forest  and  urass,  were 
numerous  in  the  dry  summer  of  193!)  and  the 
early  summer  of  1940.  Searching  for  per- 
sons drowned  in  canals  or  rivers  or  lost  in 
the  desert  or  mountains  has  become  a  routine 
responsibility  of  the  Reclamation  camps,  in 
cooperation  with  the  local  authorities. 

Improvements  to  Bums 

Improvements  to  the  dams  of  the  Bureau 
of  Reclamation  were  a  primary  work  project 
of  the  CCC  in  f lie  fiscal  year  1940.     Outstand- 


Enrollees  burn  the  trees  and  brush  cleared  from  Shasta  Dam  Reservoir  site,  Central 

Valley  project,  California 


ing  was  the  completion  of  the  upper  embank 
ment  of  the  Deer  Flat  Reservoir  on  the  Boise 
project,  raising  Clear  Lake  Dam  on  the 
Klamath  project,  constructing  the  parapet 
wall  on  the  Moon  Lake  Dam  on  the  Moor 
Lake  project,  the  Pine  View  Dam.  on  the 
Ogden  River  project,  and  the  Agency  Vallej 
Dam  on  the  Vale  project,  making  luiscel 
laneous  improvements  at  the  Boca  Dam  <n 
the  Truckee  storage  project  and  the  Tayloi 
Park  Dam  on  the  Uncompahgre  project,  anc 
cleaning  up  the  area  around  Arrowrock  Dam 

V/ork  on  Operating  Projects 

On  operating  projects,  as  in  past  years 
principal  attention  was  given  to  rebabilita 
tion  of  physical  features,  with  the  objective 
of  conserving  water  by  means  of  permanent 
construction. 

On  the  Belle  Fourche  project  in  Soutl 
Dakota  enrollees  manufactured  concrete  pipe 
and  used  it  in  the  construction  of  culverts 
and  turn-outs.  Other  structures  were  coin 
pletely  rebuilt  with  concrete,  and  canals  were 
lined  with  concrete  where  necessary.  A 
large  concrete  flume  on  the  South  Canal  was 
built  by  the  CCC  enrollees. 

General  improvement  of  the  distributioi 
system  of  the  Boise  project,  Idaho,  was  con 
tinned.  Canals  and  laterals  of  the  projec 
Mere  riprapped,  cattle  guards  were  built  oi 
operating  roads,  the  Mora  Siphon  was  rebuilt 
90  concrete  weirs  for  accurate  measurement 
of  water  were  installed,  and  a  weed-contro 
campaign  was  actively  conducted. 

In  addition  to  the  Hackberry  Draw  flood 
control  works,  on  the  Carlsbad  project.  New 
Mexico,  attention  was  directed  to  the  land 
scaping  at  Avalon  Dam,  rock  and  concrete 
lining  of  canals,  and  the  control  of  rodents 
Work  was  begun  at  Alamogordo  Dam  for  i 
recreational  development,  anel  some  work  was 
done  to  improve  the  spillway  channel  belov 
the  dam. 

In  Colorado,  the  Grand  Valley  project  sav 
the  reconstruction  of  minor  structures  am 
lining  the  main  canals  and  laterals  make 
excellent  progress. 

On  the  Huntley  project  in  Montana,  replace 
ment  of  structures,  riprapping  ditches  witl 
rock  and  gravel,  and  construction  of  operating 
roads  continued  as  a  major  activity:  an  ad 
ditional  headgate  was  placed  under  construe 
tion  for  the  Huntley  main  canal  to  supplemen 
the  project  water  supply.  Experiments  were 
in  progress  with  bentonite  to  determine  its 
value  as  a  sealing  agent. 

Construction  of  a  road  to  provide  access  te 
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i  recreational  areas  at  Aleova  Reservoir  on  the 
i  Kendrick  project  in  central  Wyoming  was  65 
percent  complete  at  the  end  of  the  year.  Plans 
j  for  full  use  of  this  area  are  under  considera- 
J  tion  by  the  National  Park  Service. 

The  raising  of  Clear  Lake  Dam  with  the 
assistance  of  CCC  forces  was  completed  and 
will  materially  increase  the  water  supply  of 
the  Klamath  project  in  southern  Oregon  and 
northern  California.  The  lining  of  canals 
with  concrete  and  the  permanent  replacement 
J  of  structures  will  safeguard  the  delivery  of 
this  water.  The  main  dike  on  the  Tule  Lake 
sump  was  reinforced  with  riprapping  and 
sheet  piling  to  protect  it  against  the  pressure 
j  of  flood  waters.  Control  of  noxious  w Is  oc- 
cupied much  of  the  time  of  the  enrollees  on  this 
project. 

On  the  Lower  Yellowstone  and  Milk  River 
projects  in  Montana,  the  replacement  of  struc- 
tures, the  construction  of  operating  roads,  the 
leveling  of  spoil  hanks,  the  riprapping  of 
canals  and  structures,  and  the  control  of 
weeds  were  the  principal  activities. 

Park  development  at  Lake  Walcott  on  the 
Minidoka  project,  Idaho,  was  continued  and 
extended.  The  rock  paving  and  riprapping 
of  the  project  drainage  and  distribution  sys- 
tem was  the  major  activity.  Other  activities 
included  the  gravel  and  clay  lining  of  canal-. 
construction  of  minor  structures  and  operat- 
ing roads,  weed  and  rodent  control,  and  aid 
to  the  Fish  and  Wildlife  Service  in  develop- 
ment of  the  wildlife  refuge  at  Lake  Walcott 
In  Nevada  the  CCC  camps  continued  their 
work  in  rehabilitating  the  Newlands  project 
through  the  construction  of  structures,  level- 
ing of  spoil  banks,  and  weed  and  rodent  con- 
trol, and  began  construction  of  the  Scheckler 
Reservoir,  designed  to  conserve  the  winter 
flow  of  water  from  the  Lahonton  Reservoir. 
A  great  variety  of  work  occupied  the  four 
camps  on  the  North  Platte  project  in  Ne- 
braska and  Wyoming.  Recreational  work  was 
continued  at  Guernsey  Reservoir  and  Lake 
Minatare.  Work  in  the  irrigated  area  in- 
cluded the  construction  of  telephone  lines. 
cattle  guards,  operating  roads,  lining  of  canals 
with  concrete,  rock  and  gravel,  construction 
of  water  control  and  measuring  devices,  manu- 
facture of  concrete  pipe,  the  planting  of  150.- 
000  trees,  the  operation  of  three  nurseries. 
and  weed  and  rodent  control. 

CCC  forces  on  the  Orland  project,  Cali- 
fornia, were  mainly  concerned  with  the  r<  - 
building  of  earth  laterals,  lining  them  with 
concrete,  the  construction  of  operating  roads, 
and  miscellaneous  small  structures. 

On  the  Owhyee  project  in  Oregon  the  CCC 
have  been  a  valuable  aid  in  assisting  new  set- 
tlers by  the  reconstruction  of  the  antiquated 
distribution  systems  brought  within  the 
Owhyee  project.  Emergency  work  and  con- 
struction of  operating  roads  were  other  pri- 
mary activities  of  the  CCC  men  on  the 
project. 

Down  in  southern  New  Mexico  the  Rio 
Grande  project  extends  more  than  100  miles 
along  the  Rio  Grande.     Throughout  this  area 
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CCC  constructed  scenic  highway  skirts  Aleova  Reservoir  on  the  Kendrick  project, 

Wyoming 


CCC  forces  have  worked  to  improve  the  Gov- 
ernment's system  of  irrigation  works.  Oper- 
ating roads  were  built  along  the  canals,  water 
control  structures  were  replaced,  spoil  banks 
were  leveled,  and  ditches  were  fenced  for 
pasture.  The  Texas  lateral  was  extended  and 
the  banks  of  the  Franklin  ('anal  in  El  Paso 
were  reconditioned  prior  to  being  fenced.  The 
foundations  of  the  Mesilla  Dam  were  recon- 
structed. 

At  Elephant  Butte  Reservoir  a  fish  hatch- 
ery was  completed  and  landscaping  was 
begun.  Overnight  cabins,  sewer  and  water 
lines,  riprapping  of  reservoir  banks,  con- 
struction of  shore  roads  and  the  planting 
of  trees  and  shrubs  were  continued  in  the 
recreational  area. 

The  Shoshone  project  in  northern  Wyom- 
ing benefited  by  the  construction  of  operating 
roads,  rebuilding  of  minor  structures  and  re- 
construction of  several  major  structures,  in- 
cluding the  Alkali  Creek  incline  drop.  Experi- 
ments in  weed  control  and  pasture  grasses 
were  continued. 

On  the  Sun  River  project  in  Montana  op- 
erating roads  were  constructed  with  CCC 
forces,  canals  were  blanketed  and  riprapped. 
Spoil  banks  were  leveled  and  work  was  con- 
tinued on  the  Willow  ('reek  Feeder  Canal. 
expected  to  be  completed  early  in  the  fiscal 
year  1941. 

On  the  Uncompahgre  project  in  Colorado 
replacement  of  deteriorated  structures  took 
precedence  as  the  most  essential  part  of  the 
CCC  program.  The  riprapping  of  canals  and 
laterals  and  the  banks  of  the  Uncompahgre 
River  continued  the  project  plan  for  full 
erosion  control  of  all  waterways.    Other  work 


included  the  construction  of  operating  roads, 
the  building  of  drain  ditches,  and  weed  cou- 
trol,  the  latter  a  vitally  important  matter 
on  this  particular  project. 

CCC  forces  continue  their  work  on  the 
drainage  system  of  the  Vale  project  in  Ore- 
yon  and  the  improvement  of  the  laterals  and 
structures,  the  construction  of  operating 
roads,  cattle  guards  and  the  control  of  ro- 
dents and  noxious  weeds.  A  detail  from 
the  Vale  camp  constructed  the  parapet  and 
curb  wall  on  the  Agency  Valley  Dam. 

CCC  work  was  well  distributed  over  the 
extensive  Yakima  project  in  Washington. 
Beginning  with  the  storage  reservoirs  in  the 
mountains.  CCC  forces  continued  the  clearing 
of  water-killed  timber  from  Lake  Kachess 
and  Lake  Keechelus.  Concrete  pipes  varying 
in  sizes  from  30  to  42  inches  were  installed 
in  many  places  on  the  distribution  system  of 
the  project ;  46-  and  56-inch  wood  stave  pipe 
siphons  were  reconstructed  at  several  loca- 
tions. Operating  roads  were  built,  spoil  banks 
leveled,  canal  banks  strengthened,  and  siphons 
built  to  replace  flumes.  Canals  were  rip- 
rapped  and  lined  with  concrete,  gravel,  or 
asphalt.     Weed  control  was  not  neglected. 

In  the  sunny  climate  of  southern  Arizona 
and  California,  CCC  enrollees  on  the  Yuma 
project  worked  throughout  the  year,  irrespec- 
tive of  local  temperatures.  Accomplishments 
included  the  placing  of  drain  tile,  the  construc- 
tion of  operating  roads,  pouring  considerable 
concrete  lining,  and  the  building  of  canal 
structures.  Precast  concrete  panels  were  in- 
stalled as  a  lining  in  the  lateral  system,  and 
spoil  banks  were  leveled.  The  CCC  men  were 
called   for  emergency  work  following  a   flood 
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Part  of  the  equipment  operated  by  CCC  enrollees  on  the  Deschutes  project,  Oregon 


in  November  1939  and  an  earthquake  in  May 
1940.  Weed  and  rodent  control  were  allied 
activities  through  the  year. 

Work    on   Construction   Projects 

On  the  construction  projects  the  greatest 
amount  of  work  with  CCC  enrollees  was  done 
on  the  Deschutes  project,  where  at  the  end  of 
the  year  18  miles  of  the  65-mile  main  canal 
had  been  nearly  completed  and  3  additional 
miles  stripped  of  earth  was  ready  for 
drilling.  During  the  summer  period  enrollees 
continued  the  construction  of  the  Wickiup 
Dam  and  Dike  and  clearing  of  the  Wickiup 
Reservoir  area. 

Enrollees  continued  with  the  clearing  of  the 
reservoir  area  at  Shasta  Dam  on  the  Central 
Valley  project.  Mechanized  in  part,  this  work 
has  none  the  less  been  outstanding,  and  a  testi- 
monial to  the  amount  of  work  that  can  be 
accomplished  by  previously  untrained  men 
under  adequate  supervision. 

On  the  Moon  Lake  project,  Utah,  the  Mid- 
view  Feeder  Canal  diversion  dam  and  head- 
gate  structure  on  the  Duchesne  River  was 
completed  and  placed  in  service.  Schedule  1 
of  the  Yellowstone  Feeder  Canal  i  10  miles  I 
was  also  completed  and  schedule  2  (7  miles) 
nearly  completed. 

North  of  Salt  Lake  City  on  the  Ogden  River 
project  some  improvements  were  made  to  the 
Ogden-Brigham  Canal,  and  the  South  Ogden 
('anal  extension  and  wasteway  which  were 
75  percent   complete  at  the  end  of  the  year. 

The  clearing  of  the  Deer  Creek  Reservoir 
on  the  Provo  River  project,  Utah,  of  trees 
and  buildings  continued.  Fencing  of  the  res- 
ervoir  right-of-way   made  good   progress.    A 


large  bridge  over  the  Provo  River  on  the 
Charleston-Midway   Highway   was  completed. 

The  volume  of  the  work  that  the  CCC  boys 
are  doing  on  Reclamation  projects  is  illus- 
trated well  by  the  following  table  of  a  few  of 
the  more  common  types  of  work  completed 
in  the  fiscal  year  1940 :  30,000  rods  of  fences ; 
56  miles  of  telephone  line;  224  cattle  guards: 
373  signs;  983  rods  of  walls;  400  miles  of 
operating  roads;  45,000  linear  feet  of  pipe 
lines ;   and  2,358  water-control  structures. 

In  addition,  enrollees  in  1940  cleared 
2,500,000  yards  of  channels  and  2,200  acres  in 
irrigation  reservoirs.  They  lined  380.0(10 
square  yards  of  canals  and  laterals  and  ex- 
cavated 3,380,000  cubic  yards  of  earth  and 
172,000  cubic  yards  of  rock  for  ditches.  They 
placed  4G5.000  square  yards  of  rock  and  con- 
crete riprap,  they  moved  472,000  cubic  yards  of 
earth  in  leveling  spoil  banks,  planted  102,000 
trees,  conducted  weed  control  on  13,000  acres 
and  rodent  control  on  200,000  acres;  11,000 
man-days  were  spent  battling  forest  and  grass 
fires  and  another  11,000  man-days  for  miscel- 
laneous emergency  work,  including  floods  and 
earthquakes. 

Training  of  Enroll*  <  S 

The  young  men  who  enroll  in  the  Civilian 
Conservation  Corps  are  generally  untrained  in 
the  types  of  work  that  the  camps  are  doing 
on  Reclamation  projects.  To  enable  the  en- 
rollee  to  do  good  work  while  in  the  CCC  and 
to  provide  him  with  the  experience  with 
which  to  secure  gainful  employment  when 
leaving  the  CCC,  is  the  twofold  purpose  of 
the  training  program  established  in  each  camp. 
Through  the  past  year  large  numbers  of  en- 


rollees received  training  under  this  progra 
in  many  fields  of  activity  associated  with  tl 
conservation  work  of  the  Bureau  of  Reclam 
Hon. 

Credit  must  be  given  to  the  CCC  engineer 
camp  superintendents,  foremen,  mechanic 
and  other  employees  who  are  charged  with  tl 
responsibility  of  conducting  the  job  trainii 
programs  in  the  camps.  It  is  because  of  the 
efforts  that  the  past  year  has  seen  the  trai 
ing  work  greatly  strengthened  in  all  the  camj 

Method  of  Training 

I'm  ing  the  day  on  the  job  the  foremE 
explains  to  the  enrollees  in  his  charge  tl 
proper  way  to  do  their  work.  One  or  two  eve 
ings  a  week  he  holds  a  class  in  camp  to  tea< 
i  lie  boys  of  his  crew  the  reasons  for  doing  tl 
work  the  proper  way,  and  some  of  the  fund 
mentals  that  underlie  these  reasons.  Class 
are  scheduled  in  all  subjects  relating  to  tl 
field  work.  In  the  classroom  work  the  assis 
ance  of  regular  Bureau  employees  has  bet 
helpful  in  teaching  qualified  enrollees  techi 
cal  subjects  and  subjects  of  a  clerical  natui 
such  as  property  accountability  and  cos 
keeping. 

All  job  training  work  is  outlined  to  insu 
presentation  of  the  material  in  an  order 
and  logical  maimer  and  to  coordinate  tl 
training  on  the  job  with  the  classroom  wo: 
off  the  job.  Each  foreman-instructor  pi 
pares  his  own  outline,  usually  on  the  basis 
covering  the  subject  in  6  months,  the  length 
one  enrollment  period.  For  men  who  reenrc 
for  a  second,  third,  and  fourth  6-month  perio 
advanced  courses  are  given  in  the  subjec 
related  to  the  field  work  for  which  they  sho 
a  special  aptitude. 

Concrete  and  timber  construction  are  pe 
haps  the  most  common  subjects  in  the  Reel 
mation  camps  with  the  exception  of  equi 
ment  operation.  Particular  stress  has  be< 
given  to  the  training  of  operators  who  mana; 
the  large  fleet  of  motorized  equipment  in  tl 
custody  of  the  camps  on  Reclamation  project 
The  hundreds  of  trucks  and  tractors  are  o 
crated  by  enrollees  who  thereby  acquire 
vocation,  not  only  of  value  to  themselves 
securing  a  job  on  leaving  the  CCC,  but  like 
to  be  helpful  to  the  Nation  in  solving  tl 
problems  arising  from  troubled  world  cone 
tions. 

The  success  of  the  CCC  camps  on  Reclam 
tion  projects  has  been  due  in  no  small  measu 
to  the  success  of  the  training  program. 
is  anticipated  that  as  the  supervisory  perso 
nel  and  others  in  charge  of  the  training  woi 
become  more  familiar  with  the  problems  i 
volved  it  will  reach  an  even  higher  degree  i 
efficiency.  Expansion  of  the  work  of  tl 
Bureau  in  new  areas  will  provide  greater  o; 
portunities  for  employment  of  enrollees 
work  of  mutual  benefit  to  them  and  the 
Government.  There  is  every  reason  to  b 
lieve  that  the  accomplishments  of  the  cam] 
in  future  years  will  continue  to  surpass  eac 
previous  year's  outstanding  record. 
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NOTES     FOR     CONTRACTORS 


Project 


Boulder  Canyon,  Ariz.- 

Nev. 


Central  Valley,  Calif.... 

Boulder  Canyon,  Ariz.- 

Nev. 
Columbia  Basin,  Wash. 


Shoshone-Heart  Moun- 
tain, Wyo. 

Mirage  Flats,  Nebr 


Columbia  Basin,  Wash. 
Colorado  River,  Tex. . . 

Gila,  Ariz 

Buffalo  Rapids  (Second 
Division).  Mont. 

Shoshone-Heart  Moun- 
tain. Wyo. 

Keudriek,  Wyo 

Colorado  River,  Tex 

Boulder  Canyon,  Ariz.- 

Nev. 

Colorado  River,  Tex 
Yakima-Roza,  Wash 


1434-1  >      Columbia  Basin,  Wash 


Boulder  '  lanyon,  Ariz. 
New 


Central  Valley.  Calif- 


Colorado  River,  Tex. 


1441-1)     Boulder  Canyon,  Ariz. 
Nev. 


Columbia  Basin,  Wash 


Central  Valley.  Calif    . 


All-American   Canal, 

Ariz.-Calif. 
Parker     Dam     Power, 

Ariz.-Calif. 


Mirage  Flats.  Xebr 


Buffalo    Rapids    (First 
Division)  Mont. 


Bids 
opened 


Sept.    5 

Sept.  6 
Sept.  12 
Sept.  10 

Sept.    C 

Aug.  27 

Sept.  5 
Sept.  17 

Sept.  18 
Sept  5 
Aug.     7 

Sept.  27 

Sept.  25 
Sept.  30 

do 
Oct.      2 

do. 
Ocl     i 
Oct .     3 


Oct.  1 
..do 

Aug.  12 

Oct.  2 

Ocf  4 
...do  .. 

Sept  23 

Oct.  1 


Low  bidder 


Work  or  material 


Xame 


Power  transformers,  high-volt- 
age switching  equipment 
and  lightning  arrester  for 
unit  A-5,  Boulder  power 
plant. 

Two  250-ton  traveling  cranes 
for  the  Shasta  power  plant. 

One  168-inch  butterfly  valve 
for  Boulder  power  plant. 

Generator  voltage  bus  struc- 
tures and  oil  circuit  breaker 
for  Grand  Coulee  power  plant. 

Earthwork  and  structures  on 
laterals  H-89,  H-103,  and  H- 
105  and  subla.crals. 

Automobile  stakebody  and 
dumpbody  trucks. 


Pipe,  fittings,  valve  .  ind 
cocks  for  Grand  Coulee 
power  plant. 

4s  upper  tracks  for  bulkhead- 
gate  frames  for  Marshall 
Ford  Dam. 

Absorptive  form  lining  for 
pumping  plant  No.  1. 

2  motor-driven  pumping  units. 

Furnishing  and  installing  an 
electric  elevator  for  thi  Sho- 
shone Canyon  Conduit  eon- 
trolling  works. 

Preparal  ion  ol  concrete  aggre- 
gates. 

288  tra  shracks  for  outlet  works 

at  Marshall  Ford  Dam. 

Structural  steel  for  support- 
ing structures  for  the  South- 
ern California  Edison  Co. 
transformer  circuit  and 
switching  station. 

Structural-steel,  gate-handling 
frame. 

Earthwork,  pipe  lines  and 
structures.  Terrace  Heights 
pump  lateral,  Yakima  Ridge 
Canal. 

Structural  steel,  rotor-erection 
platform,  rotor-erection 
girders  and  base,  and  stator- 
erection  platform  for  Grand 
Coulee  power  plant. 

Coupling  capacitors,  distribu 
tion  transformers  with  pro- 
tective devices  and  acces- 
sories, and  carrier  line  traps 
for  Boulder  power  plant. 

IS  bulkhead-gate  frames  and 
guides  for  main-unit  turbine 
draft  tubes;  2  bulkhead-gate 
frames  and  guides  for  sta- 
tion service  unit  draft  tubes: 
34  gate  latches  for  bulkhead 
gates  at  Shasta  power  plant. 

Hi-ton  hand-operated  trolley 
with  one  equalizer  beam  and 
trolley  stops  for  gate-han- 
dling frame. 

2  flowmeters  for  measuring  the 
flow  of  water  through  the 
115.000-horsepower  hydrau- 
lic turbines  at  Boulder 
power  plant. 

Residences  at  Leavenworth, 
Entiat  and  Winthrop  sta- 
tions for  migrator-  iisb 
control. 

2  oil  purifiers  and  1  filter- 
paper  drying  oven  for  the 
Shasta  power  plant. 

Radial  gates  and  radial-gate 
hoists  for  Coachella  Canal. 

Gate  frames  and  gate  latches 
for  22-  by  35-foot  fixed-vi  heel 
penstock  gates  for  intake 
structure  at  Parker  power 
plant. 

One  lH-cubic  yard  dragline 
excavator  and  two  dragline 
buckets. 

4  Diese.l-engine-po  wered 
crawler  tractors. 


General  Electric  Co... 
.do. 


Westinghouse  Electric  &  Man- 
ufacturing Co. 
Graybar  Electric  Co.,  Inc 


Consolidated   Steel    Corpora- 
tion, Ltd. 
I.  T.  E.  Circuit  Breaker  Co.. . 
General  Electric  Co 


Ray  Schweitzer. 


General  Motors  Corporation 
(Chevrolet  Division). 

Yellow  Truck  and  Coach  Man- 
ufacturing Co. 

Diamond  T  Motor  Car  Co 


U.  S.  Pipe  Bending  Co. 
Valley  Iron  Works 


Wood  Conversion  Co. 
Fairbanks  Morse  Co.. 
O'Kei  fe  Elevator  Cn. 


M.J.  Gilpatrick... 


?tupp  Bros  Bridge  <S  iron  ( 'o 

International  Derrick  &  Equip 
ment  Co.  of  <  'alifornia. 


Paxton  iV  Vierling  lion  Works 
Kyle  A  Co  


American  Bridge  G 


i  Seneral  Electric  Cc 

do        


Addle 


Schenectady,  N.  Y 
.do 


John  W.  Beam    ..     

The  Paulson  Machine  Works 


(  yclops  Ii"ii  Works 


Simplex  Val\  e  .v  Meter  <  'i 


West    Coast    (  dlistnletioil  (  'o 


rio  1  >i  Lin  al  Separator  Co 


Worden  Allen  I  o 
Western  Foundry  Co 
Valley  Iron  Works 


Harnischfegei  Corporation- 
Caterpillar  '1  ractor  Co 


Denver,  Colo- 
do 


Los  Angeles,  Calif. 

Philadelphia,  Pa.. 
Denver,  Colo 


Los  Angeles,  Calif.  - 

Detroit,  Mich 

Pontiac,  Mich 

Washington,  D.  C... 
San  Francisco,  Calif. 

Yakima,  Wash 


St.  Paul,  Minn... 
Kansas  City,  Mo. 
Omaha,  Xebr 


Riverton,  Wyo. 

St.  Louis,  Mo... 
Torrance,  Calif. 


<  Mnalia.  Xebr 
\  j  ssa,  Oreg.  . 


I  'i  1 1  \  er,  i  ol. 


Schenectady,  X.  Y__ 

do   ......     


l  >en\  er,  Colo  _ . 
Portland.  Oreg 


San  Francisco.  Calif  .. 


Philadelphia,  Pa 


Seattle,  Wash. 


Chicago.  111. 


M  ilwaukee,  Wis 

Portland.  Oreg.. . 
Denver,  Colo.  - 


Milwaukee,  Wis. . 
Peoria.  111.. 


Bid 


I  5248,694.00 

S  IU2.  405  00 

3  9,  285.  00 

<  40,  549.  00 


lis,  500,00 

i  104,300.00 
*  21,  000.  00 

inn,  190.90 


6  3,027.87 

M,  679.40 

'  19,  632.  00 

•  11,000.00 

17,  500.  00 

1,205.00 

12,  426.  00 

'  15.150.00 

3.  810  00 

50,388.00 

1,139.00 

1,575.00 
'  7,916.35 

11,992.00 


6  8,267.00 
;  2.210.00 


I  9,  000  00 
■  1,775.00 


.'.T.'.o  on 


2,310.00 


1029,381  00 


•  9,675  oo 


«  2,330.00 
3,366  00 
11,990.00 


"35,300.00 
22,805.00 


Terms 


F.  o.  b.  Boulder  t ' i t v ,  Xev 

.   .  do 

....do.... 


.do. 


F.o.b.  Odair,  Wash. 
....do 


F.  o.  b.  Chicago,  111.;  dis- 
count $40. 
Item   1,   f.    o.    b.    Odair, 

Wash.;  item  2,  F.  o.  b.. 
San  Francisco. 
Discount  K>  percent 


Discount  2  percent . . 

Discount  H  percent 
...do.      

.     .do. 

F.  o.  b.  Gary,  Ind.. 


F.  o.  b.  Bouldi  r  Citj 

.do      


F.  0.  li    I   Imago,  HI. 


Discount  U  pen  i  nt 


Discount  l  percent 


Discount  \i  percent . 


I  iiscount  2  percent 
Discount  $50  each   unit. 


Award 
of  con- 
trael  ap- 
proved 


Oct.    -' 
Do. 

Ocl .    2 


Oct.     1 

Sept.  30 
Do. 

Ocl      2 

Sept.   18 

Do 

Sept    .". 
Oct.    1 

Sept.  25 

O 
< let .      2 
Oct.      i 

Ocl .      5 

Oct.    10 
Oct.     8 

Oct.    I" 
Do 

Oct.    11 


<  )cl     1 7 
Do. 


Oct .    '  l 
Do. 


I   lo 


(S) 


Oct.    1 1 


Oct.  15 
Oct.  17 
Oct      21 


Do. 

I  p., 


Schedule  1. 


>  Schedule  2. 


3  Schedule  3. 


<  Schedule  4. 


All  bids  rejected. 


1  Item  1. 


7  Item  2. 


•  Item  3. 


'  Items  I  and  2. 


■  Schedule  5. 
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Bonneville  to  Market  Grand  Coulee  Poiver 


THE  Bonneville  Power  Administration  was 
recently  set  up  by  an  Executive  order  as  the 
market  ins  agency  for  the  world's  largest  sup- 
ply of  hydroelectric  power,  generated  at 
Grand  Coulee  (Washington)  and  Bonneville 
(Oregon)  Dams,  both  on  the  Columbia  River. 

The  Executive  order  aims  at  an  integration 
and  coordination  of  the  electrical  facilities  of 
the  two  projects.  It  paves  the  way  for  the 
expeditious  marketing  of  vast  blocks  of  elec- 
tric power  for  the  development  of  defense 
industries  in  the  Pacific  Northwest. 

Under  the  terms  of  the  order  signed  by  the 
President  August  26,  1940,  the  Bonneville 
Administrator  is  authorized  to  construct,  op- 
erate, and  maintain  the  transmission  lines 
and  other  facilities  necessary  for  marketing 
the  power  delivered  from  Grand  Coulee  Dam. 

The  power  delivered  from  Grand  Coulee 
for  distribution  and  sale  for  which  the  Bonne- 
ville Administrator  will  act  as  agent  will  con- 
sist of  the  energy  not  required  for  operating 
Hie  project    including  its  irrigation  features. 

The  Grand  Coulee  Dam  project  is  under 
construction  by  the  Bureau  of  Reclamation. 
Department  of  the  Interior.  Its  completion 
will  make  water  available  for  the  irrigation 
of  1,200,000  acres  of  dry  but  fertile  Columbia 
Basin  land.  It  is  the  largest  hydroelectric 
development  in  the  world  with  a  capacity  of 
1,944,000  kilowatts.  Three  generating  units 
of  108,000  kilowatts  each  are  now  being  in- 
stalled and  the  first  is  expected  to  go  into 
operation  in  October  1941. 

The  Bonneville  project  was  constructed  un- 
der the  Public  Works  Administration  pro 
gram  and  has  been  operating  for  some 
months.  It  has  a  capacity  of  518,000  kilo- 
watts and  is  marketing  power  to  Pacific 
Northwest  municipalities,  public  utility  dis- 
tricts and  private  industry. 

Transmission  Line  Connects  Projects 

The  Grand  Coulee  and  Bonneville  projects 
have  been  interconnected  with  a  high  power 
transmission  line.  The  completion  of  trans- 
mission and  generating  facilities  in  the  two 
projects  will  make  large  blocks  of  power 
available  for  defense  industries.  Coulee- 
Bonneville  ultimate  power  capacity  will  ap- 
proach 2,500,000  kilowatts,  a  capacity  far 
beyond  any  other  source  known. 

The  President's  Executive  order  reads  as 
follows: 

"1.  The  Bonneville  Power  Administrator  i^ 
hereby  designated,  under  the  supervision  and 
direction  of  the  Secretary  of  the  Interior,  as 
agent  for  the  sale  and  distribution  of  electri- 
cal power  and  energy  generated  at  the  Grand 
Coulee  Dam  project  and  not  required  for  op- 
eration of  that  project,  including  its  irriga- 
tion features. 

"2.  The  Administrator  shall  construct,  op- 
orate,    and    maintain    the    transmission    lines 


and  substations  and  appurtenant  structures 
and  facilities  necessary  for  marketing  the 
power  and  energy  delivered  to  him  from  the 
Grand  Coulee  Dam  project:  except  that  the 
Bureau  of  Reclamation  may  construct,  oper- 
ate, or  maintain  such  transmission  facilities  as 
the  Secretary  of  the  Interior,  in  his  discre- 
tion, deems  necessary  or  desirable.  The  Bu- 
reau of  Reclamation  and  the  Administrator, 
with  the  approval  of  the  Secretary,  shall  agree 
upon  and  schedule  the  installation  of  addi- 
tional generators  at  the  Grand  Coulee  Dam 
project. 

"3.  The  Bureau  of  Reclamation,  with  the 
approval  of  the  Secretary,  shall  provide  the 
Administrator  witli  a  basic  schedule  of  the 
power,  and  energy  to  be  available  to  him  from 
the  Grand  Coulee  Dam  project.  The  Bureau, 
with  the  Secretary's  approval,  may  revise  the 
schedule  from  time  to  time,  except  that  no 
revision  decreasing  the  amount  of  power  and 
energy  available  under  an  existing  schedule 
shall  be  effective  unless  agreed  to  by  the  Ad- 
ministrator. The  Bureau  will  make  power 
and  energy  from  the  Grand  Coulee  Dam  proj- 
ect available  to  the  Administrator  in  accord- 
ance with  these  schedules. 

"4.  The  Administrator  shall  market  the 
power  and  energy  delivered  to  him  from  the 
Grand  Coulee  Dam  project  at  rates  to  be  fixed 
by  the  Secretary  of  the  Interior  consistently 
with  all  applicable  provisions  of  law  and  al- 
locations of  cost  determined  as  provided  there- 
under. From  time  to  time  the  Secretary  of 
the   Interior,  consistently  with  all  applicable 


provisions  of  law  and  allocations  of  cost 
made  pursuant  thereto  shall  determine  the 
basis  on  which  the  Administrator  and  the 
Bureau  shall  compute  the  returns  to  be  made 
to  the  Bureau  for  power  and  energy  delivered 
to  the  Administrator  from  the  Grand  Coulee 
Dam  project  pursuant  to  this  order.  All  re- 
ceipts collected  by  the  Administrator  from 
transmission  and  sale  of  power  and  energy 
shall  be  deposited  with  the  Treasurer  of  the 
United  States  for  credit  to  a  special  account, 
subject  to  allocation  by  the  Secretary  of  the 
Interior  in  accordance  with  the  computations 
above  provided  for.  Upon  certification  by  the 
Secretary  of  the  Interior,  the  amounts  ol 
receipts  properly  allocable  to  the  Bonneville 
project  shall  be  covered  into  the  Treasury  ol 
the  United  States  to  the  credit  of  miscellaneous 
receipts  subject  to  the  provisions  of  section  £ 
of  the  act  of  August  20,  1937,  50  Stat.  731,  732 
The  amounts  certified  by  the  Secretary  of  the 
Interior  as  being  allocable  to  the  Grand  Coulee 
Dam  project  shall  be  covered  into  the  Treasurj 
for  credit  to  the  Reclamation  Fund  to  the 
extent  authorized  by  law. 

"5.  In  aid  of  this  delegation  of  authority  t( 
the  Secretary  of  the  Interior,  the  Commis 
sioner  of  the  Bureau  of  Reclamation  and  the 
Bonneville  Power  Administrator  shall,  sub 
ject  to  the  approval  of  the  Secretary  of  tin 
Interior  and  the  terms  of  this  order,  entei 
into  any  and  all  agreements  that  are  necessary 
for  the  interconnection  of  the  Bonneville  proj- 
ect and  the  Grand  Coulee  Dam  project  and  tc 
carry   out  the  provisions  of  this  order." 
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IRRIGATED    HARVESTS 


■  a-    * 


Alien  Registration  Dead -Line 
December  26,  1940 

WITH  the  Alien  Registration  program  reach- 
ing its  peak,  Director  Earl  G.  Harrison  of  the 
Alien  Registration  Division  is  urging  that 
citizens  cooperate  with  noncitizens  in  helping 
them  to  comply  with  the  Alien  Registration 
Act.  Passed  by  Congress  as  a  national  de- 
fense measure,  the  Alien  Registration  program 
wont  into  effecl  August  27.  and  will  continue 
through  December  26.  1940. 

Director  Harrison's  request  for  cooperation 
is  partly  directed  to  employers  who  have  non- 
citizens  in  their  employ.  He  points  out  that 
their  sympathy  and  advice  can  do  a  great  deal 
to  dispel  any  fears  the  alien  may  have  about 
ii-gist ration,  particularly  with  respect  to  the 
security  of  their  employment.  Many  of  them 
realize  that  their  forefathers  were,  at  one  time 
or  another,  aliens  in  this  Nation,  and  they 
know  that  the  great  majority  of  noncitizens 
are  as  true  to  the  letter  and  spirit  of  Ameri- 
can laws  as  are  patriotic  American  citizens. 

Inasmuch  as  an  alien  is  subject  to  $1,000  fine 
or  6  months  imprisonment  if  he  does  not 
register  by  December  20.  employers  have  a 
direct  interest  in  helping  their  noncitizen 
workers  comply  with  the  law.  According  to 
a  recent  statement  to  employers  from  the 
Alien  Registration  Division,  this  interest  is 
purely  voluntary  and  involves  "no  compulsion." 

EDWARD  JOSEPH  HARDING 

1889-1940 

EDWARD  JOSEPH  HARDING,  managing 
director  of  the  Associated  General  Contractors 
of  America,  died  suddenly  at  Plainfield,  N.  J., 
on  October  5  while  en  route  with  his  wife  to 
New  York  City  to  take  a  boat  for  ;i  short  vaca- 
tion cruise  to  the  West  Indies. 

In  addition  to  his  official  position  with  the 
Associated  General  Contractors,  Mr.  Harding 
was  a  member  of  the  Construction  Advisory 
Committee  to  the  Army  and  Navy  Munitions 


Board  assisting  in  the  defense  construction 
program,  and  of  the  Federal  Advisory  Council 
for  Employment  Security.  His  connection 
with  the  Associated  General  Contractors  for  21 
years  required  extensive  travel  and  his  ac- 
quaintance with  contractors  and  their  prob- 
lems was  unequaled. 

His  first  contact  with  the  construction  in- 
dustry was  in  1906  in  connection  with  the 
condemnation  of  land  for  the  Hudson  Tunnels. 
He  worked  on  the  tunnels  and  the  Hudson 
Terminal  Building  in  New  York  City.  From 
1017  to  1921  he  was  manager  for  the  .James 
Stewart  Co.,  general  contractors,  of  New  York 
City. 


Mr.  Harding  was  born  in  Plainfield,  N.  J., 
June  13,  18S9.  and  was  married  in  1913  to 
Miss  Marie  Ruth  McCarty  of  Plainfield.  He 
is  survived  by  his  wife,  a  son,  Edward  J. 
Harding,  Jr.,  an  ensign  in  the  Supply  Corps 
of  the  United  States  Navy  now  on  sea  duty 
with  the  U.  S.  S.  Colorado  in  Hawaiian  waters, 
and  a  daughter,  Miss  Ruth  Anais  Harding. 

H.  E.  Foreman,  assistant  managing  director 
of  the  Associated  General  Contractors,  has 
been  named  to  succeed  Mr.  Harding  as  man- 
aging director,  and  J.  D.  Marshall,  manager 
of  the  heavy  construction  and  railroad  divi- 
sion, has  been  appointed  to  succeed  Mr.  Fore- 
man as  assistant  managing  director. 
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CUT  ALONG  THIS  LINE 


Commissioner, 

Bureau  of  Reclamation, 

Washington^  D.  C. 


(_Date). 


Sir:  I  am  enclosing  my  check  1  (or  monev  order)  for  $1.00  to  pay  for  a  year's  subscription  to  The  Reclamation  Era. 
Yerv  rrulv  vours, 


November  1940. 


■  Do  not  send  stamps,  ("link  or  money  order  should  be 
drawn  to  the  Treasurer  of  the  United  States  and  forwarded 
to  the  Bureau  of  Reclamation. 

Note.— 36  cents  postal  charges  should  be  added  for  foreien 
subscriptions. 


(Name).  . 
(Address). 
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Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


Project 


All-American  Canal _ 

Alius 

Belle  Fourche 

Boise 

Boulder  Canyon  1 

Buffalo  Rapids. 

Buford-T  ronton 

Carlsbad 

Central  Valley 

Shasta  Dam 

Friant  division 

Delta  division 

Colorado -Big  Thompson 

Colorado  River 

Columbia  Basin 

Deschutes 

Gila - 

Grand  Valley. 

Humboldt - 

Kendrick 

Klamath 

Milk  Kiver 

Minidoka 

Minidoka  Power  Plant 

Mirage  Flats 

Moon  Lake 

North  Platte 

Ogden  Itiver 

Orland - 

Owyhee 

Parker  Dam  Power 

I'ine  Itiver 

Provo  River 

Rapid  Valley 

Ilio  Grande _ 

Elephant  Butte  Power  Plant 

Riverton 

Shoshone 

Heart  Mountain  division 

Sun  Itiver 

Truckee  Itiver  Storage 

Tucumcari . 

Umatilla  (McKnv  Dam) 

Uncompahgre:    Repairs  to  canals. 

Upper  Snake  River  Storage  3 

Vale 

Yakima 

Roza  division 

Yuma... 


Yuma,  Ariz 

Altus,  Okla - 

Newell.  S.  Dak -. 

Boise.  Idaho 

Boulder  City.  Nev 

Glendive.  Mont 

Williston.  N.  Dak 

Carlsbad.  N.  Mex 

Sacramento.  Calif 

Redding,  Calif 

Friant.  Calif 

Antioch.  Calif. 

Eetes  Park.  Colo 

Austin,  Tex 

Coulee  Dam,  Wash 

Bend,  Oreg 

Yuma.  Ariz 

Grand  Junction,  Colo. 

Ren...  Nev.. 

Casper.  Wyo 

Klamath  Falls.  Oreg 

Malta.  Mont 

BurUy.  Idaho 

Rupert,  Idaho 

Hemingford,  Nebr 

Provo.  Utah 

Guernsey.  Wyo 

Provo.  Utah 

Orland.  Calif 

Boise,  Idaho 

Parker  Dam    Calif 

Valleoito.  Colo 

Provo,  Utah 

Rapid  City.  S.  Dak 

El  Paso,  Tex 

Elephant  Butte,  N.  Mex... 

Riverton.  Wyo 

Powell    Wyo. 

Cody.  Wyo 

Fairfield,  Mont 

Reno,  Nev _. 

Tucumcari,  N.  Mex 

Pendleton.  Oreg 

Montrose,  Colo 

Burley,  Idaho 

Vale,  Ores 

Wakima,  Wash 

Yakima.  Wash 

Yuma,  Ariz 


Official  in  charge 


Name 


Leo  J.  Foster 

Russell  S.  Lieurance.. 

F.  C.  Youngblutt 

R.  J.  Newell. 

Irving  C.  Harris 

Paul  A.  Jones 

Parley  R.  Neeley 

L.  E.  Foster 

R.  S.  Calland 

Ralph  Lowry 

It.  B.  Williams 

Oscar  G.  Boden 

Porter  J.  Preston 

Ernest  A.  Moritz 

F.  A.  Banka 

D    S.  Stuver 

Leo  J.  Foster 

W.  J.  Chiesman 

Floyd  M.  Spencer 

Irvin  J.  Matthews 

B.  E.  Hayden... 

Harold  W.  Censer 

Stanley  R.  Marean.._. 

S.  A.  McWilliams 

Denton  J.  Paul 

E.  O.  Larson . 

C.  F.  Cleason 

E.  O.  Lanson. 

D.  L.  Carmody 

R.  J.  Newell. 

E.  C.  Koppen 

Charles  A.  Burns 

E.  O.  Larson 

Horace  V.  Ilubbell 

L.  R.  liock 

C.  O.  Dale 

H.  D.  Comstock 

L.  J.  Windle 

Walter  F.  Kemp 

A.  W.  Walker... 

Floyd  M.  Spencer 

Harold  W.  Mutch 

C.  L.  Tice _ 

Herman  R.  Elliott 

Stanley  R.  Marean 

C.  C.  Ketehurn 

J.  S.  Moore 

Charles  E.  Crownover. 
C.  B.  Elliott 


Title 


CM.  Voyen 

William  F.  Sha 

C.  B.  Funk 

Noble  O.  Anderson  . 

J.  C.  Thrailkill 

Ernil  T.  Ficenec 


Construction  engineer J.  C.  Thrailkill 

Construction  engineer Edgar  A.  Peek 

Superintendent 

Construction  engineer j    Robert  B.  Smith 

Director  of  power. __     Gail  H.  Baird 

Construction  engineer Edwin  M.  Bean- 
Resident  engineer Robert  L.  Newm 

Superintendent E.  W.  Shepard.. 

Supervising  engineer  2 E.  R.  Mills 

Construction  engineer I 

Construction  engineer.. I 

Construction  engineer 

Supervising  engineer 

Construction  engineer 

Supervising  engineer 

Construction  engineer 

Construction  engineer 

Superintendent 

Construction  engineer  2.  . 
Construction  engineer  2_, 

Superintendent 

Superintendent 

Superintendent 

Resident  engineer. . 

Construction  engineer 

Construction  engineer 

Superintendent  of  power. 

Construction  engineer 

Superintendent 

Construction  engineer 

Construction  engineer 

Construction  engineer , 

Construction  engineer 

Construction  engineer 

Superintendent 

Acting  resident  engineer. 

Superintendent 

Superintendent  2 

Construction  engineer 

Superintendent 

Construction  engineer  2_. 

Resilient  engineer 

Reservoir  superintendent 
Construction  engineer  2_. 


Superintendent 

Superintendent 

Construction  engineer. 
Superintendent 


George  W.  Lyle. 

W.  I.  Tinglev 

E.  E.  Chabot... 
G.  C.  Patterson. 


Francis  J.  Farrell 

A.  '1'.  Stimpfig 

Francis  J.  Farrell 

W.  D.  Funk 

Robert  B.  Smith.  .  . 

George  B.  Snow 

Frank  E.  Gawn    

Francis  J.  Farrell..  _ 
Jos    P.  Siebeneicher. 

11.  II.  Berryhill 

H.  II.  Berryhill 

C.  B.  Wentzel 

L.  J.  Windle  2 

L.  J.  Windle  2 


Charles  L.  Harris. _. 
Ewalt  P    Anderson  . 


Conrad  J.  Ralston 

Alex  S.  Harker 

Jacob  T.  Davenport. 


District  counsel 


Mai 


Addn 


Coffey 

S    Devries.. 

Burke 

Stoutemyer 

Coffey.. 

Burke 

Burke 

S.  Devries-. 

Coffev 

CofTev 

Coffey 

Coffey 

Alexander.  . 
S.  Devries.. 
Stoutemyer 
Stoutemyer 

Coffey 

Alexandei  .. 
Alexander.  . 

Burke 

Stoutemyer 

Burke 

Stoutemyer. 
Stoutemj  er 

Burke 

Alexander.  . 

Burke 

Alexander.. 

Coffev 

Stoutemyer, 

Coffey 

Alexander.  _ 
Alexander.  . 

Burke 

S.  Devries.. 
S.  Devries.. 

Burke 

Burke 

Burke 

Burke 

Alexander.  . 
S.  I>evries-  . 
Stoutemyer. 
Alexander.  _ 
Stoutemyer. 
Stoutemyer. 
Stoutemyer. 
Stoutemyer. 
Coffey 


Los  Angeles,  Calif. 
El  Paso,  Tex. 
Billings,  Mont. 
Portland.  Oreg. 
Los  Angeles,  Calif. 
Billings,  Mont. 
Billings.  Mont. 
El  Paso,  Tex. 
Los  Angeles.  Calif. 
Los  Angelea,  Calif. 
Los  Angeles.  Calif. 
Los  Angeles.  Calif. 
Salt  Lake  City,  Utah. 
El  Paso,  Tex. 
Portland,  Oreg. 
Portland,  Oreg. 
Los  Angeles.  Calif. 
Salt  Lake  City.  Utah. 
Salt  Lake  City.  Utah. 
Billings,  Mont. 
Portland,  Oreg. 
Billings,  Mont. 
Portland,  Oreg. 
Portland.  Oreg 
Billings.  Mont. 
Salt  Lake  City,  Utah. 
Billings.  Mont. 
Salt  Lake  City,  Utah. 
Los  Angeles.  Calif. 
Portland,  Oreg. 
Los  Angeles.  Calif. 
Salt  Lake  City,  Utah. 
Salt  Lake  City.  Utah. 
Billing*,  Mont. 
El  Paso.  Tex. 
El  Paso.  Tex. 
Billings.  Mont. 
Billings,  Mont. 
Billings,  Mont. 
Billings.  Mont. 
Salt  Lake  City.  Utah. 
El  Paso.  Tex. 
Portland,  Oreg. 
Salt  Lake  City.  Utah. 
Portland,  Oreg. 
Portland,  Oreg 
Portland,  Oreg. 
Portland,  Oreg 
L03  Angeles,  Calif. 


i  Boulder  Dan 


nd  Po 
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Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 

Organization 

Office 

Operating 

official 

Secretars 

Name 

Title 

Name 

Address 

Baker 

Lower  Powder  River  irrigation  district. 

Baker,  Oreg . 

A.  Oliver. 

President ... 

Marion  Hewlett 

Elsie  W.  Oliva 

G    R.  Walsh 

Wm.  H.  Tu'Ier 

Chae.  W.  Holmes 

Boise,  Idaho.. 

Not  us.  Idaho. 

Huntington.  Oreg 

Frenchtown,  Mont 

Austin.  Colo 

Grand  Junction,  Colo 

Boi«e  I 

President 

Haro'd  H.  Hurah 

Ralph  P.  Scheffer 

Huntington 

Superintendent 

Superintendent 

Superintendent. 

Manager 

Superintendent 

Manager 

Grand  Valley.  Orchard  Mesa  3_ 

Humboldt                                  

Pershing  County  water  conservation  district.  - 

C.  J.  McCorriiick 

C.H.Jones 

Roy  F.  Meffley 

Ballantine,  Mont 

H.  S.  Elliott 

Hyrum  3    . 

South  Cache  W.  U.  A 

II .  Smith  Richrirde 

Chaa.  A.  Revell 

Harry  C.  Parker 

Chas.  A.  Revell 

Bonanza,  Oreg 

A.  L    Benton 

R.  H.  Clarkson 

H.  B.  Bonehright 

L.  V.  Bngy 

C.  A.  Watkins 

H.  M.  Montgomery 

Thos.  M.  Everett 

C.  J.  Wurth 

Frank  A.  Ballard 

0.  W.  Paul 

Burlev,  Idaho .. 

Hugh  L    Crawford 

S.  T.  Baer 

Frank  O.  Redfield 

Manager 

Moon  Lake  W.  U.  A 

H.  J.  Allred 

Fallon.  Nev 

W.  H.  Wallace 

H.  W.  Emery___ 

Fallon. 

T.  W.  Parry 

Manager 

Flora  K.  Schroeder 

Mary  E.  Harrach. 

Mabel  J.  Thompson 

Wm.  P.  Stephens 

F.  C.  Henshaw 

Gering-Fort  Laramie  irrigation  district 

Goshen  irrigation  district - 

North  port  irrigation  district 

Ogden  River  W.  U.  A 

W.  O.  Fleenor 

Gering. 

Torrington.  Wyo 

Northport.  Nebr _    - 

Ogden.  Utah.. 

Floyd  M.  Roush 

Superintendent 

Manager 

Superintendent 

Salt  River  Valley  W.  U.  A 

John  K  Olsen 

James  W.  Blain 

Spring  City. 

Powell,  Wyo 

Irrigation  superintended. 

F.  A.  Baker 

Leo  F.  Clark 

Stanfield. 

S.  W.  Grotegut 

E.  G.  Breeze 

C.  L.  Bailey 

C.  L.  Bailev 

Fairfield.  Mont 

A.  W.  Walker 

H.  P.  Wangen 

Fairfield. 

Uncompahgre  Vallev  W.  U.  A 

Jesse  R.  Thompson 

H.  G.  Fuller 

H.  D.  Galloway 

St.  Anthony.  Idaho 

Ogden,  Utah..    

John  T.  White 

St.  Anthony 

Ogden. 

Eilenaburg. 

D.  D.  Harris 

D.  D.  Harris , 

G.  G.  Huehes-.         .         .       - 

G.  L.  Sterling 

1  B.  E.  Stoutemyer,  district  counsel.  Portland,  Oreg. 

2  R.  J.  Coffey,  district  counsel.  LosAngeles.  Calif. 


3  J.  R.  Alexander,  district,  counsel.  Salt  Lake  City,  Utah. 
*  W.  J.  Burke,  district  counsel.  Billing?,  Mont. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


Sallie  A.  B.  Coe,  Editor. 
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CELEBRATING  BOULDER  DAM'S  FIFTH  "BIRTHDAY"  BY  TESTING  ITS  NEEDLE 
VALVES.     INSPECTION  FROM  THE  CABLEWAY  PLATFORM  IS  QUITE  A  THRILL 
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TWENTY  TWO  FOOT  CHRISTMAS  TREE  IS 
DWARFED  BY  IOUIDEHDAM  POWERHOUSE 


Holiday  Greetings 


IN  THIS  ISSUE,  which  should  reach  you  before  Christmas,  I 
want  to  take  this  opportunity  to  extend  Christmas  greetings  and 
the  best  of  wishes  for  a  happy  and  prosperous  New  Year. 

To  the  personnel  of  the  Bureau  of  Reclamation,  to  those  persons 
and  organizations  laboring  in  the  field  of  reclamation,  and  to  the 
contractors  I  gratefully  extend  the  season's  greetings  and  thank 
you  for  the  assistance  and  moral  support  you  have  rendered  me 
during  the  past  year  in  the  administration  of  the  Federal  recla- 
mation policy. 

To  the  water  users,  permit  me  to  state  that  your  interests  have 
been  uppermost  in  my  mind,  and  the  spirit  of  cooperation  in 
which  you  have  worked  with  me  and  with  Bureau  representatives 
is  reflected  in  increased  confidence  in  the  work  of  the  Bureau  of 
Reclamation,  increased  appropriations  to  carry  on  this  work, 
and  the  record  of  achievement  has  brought  about  a  wholesome 
appreciation  of  the  Federal  reclamation  policy  and  the  part  it 
plays  in  the  economics  of  the  United  States.  The  Department  of 
the  Interior  has  taken  pleasure  in  making  known  this  record 
through  the  medium  of  the  press,  literature,  photographic 
exhibits,  etc.  May  I  ask  and  hope  for  this  continued  cooperation 
during  the  coming  year? 

To  other  readers  of  the  Reclamation  Era,  hearty  greetings  and 
the  promise  of  continued  effort  to  bring  to  you  during  1941 
twelve  attractive  issues  of  this  magazine  giving  you  the  story  of 
reclamation. 

JOHN   C.  PAGE, 
Commissioner  of  Reclamation. 
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The  Place  of  Shasta  Dam  in  the 
Central  Valley  Project 

By  WALKER  R.  YOUNG,  Assistant  Chief  Engineer,  Bureau  of  Reclamation1 


HISTORICALLY,  the  Great  Central  Valley 
of  California  lias  passed  through  three  stages 
of  development — from  an  original  combina- 
tion of  desert  and  swamp  lauds  when  it  was 
lirst  occupied  by  white  settlers,  t<>  a  vast  area 
of  grain  and  cattle  ranches  in  the  wake  of 
the  gold  rush,  and  now,  under  intensive  irri- 
gation, to  an  inland  empire  of  diversified  agri- 
culture. It  is  not  necessary  to  review,  before 
this  committee,  the  nature  of  the  valley's 
water  problem — a  problem  that  has  been  a 
subject  of  study  by  various  State  and  Federal 
agencies  for  more  than  half  a  century. 

In  considering  the  place  of  Shasta  Dam  in 
the  Central  Valley  project,  it  is  significant  to 
note  that,  almost  from  the  first  investigation 
of  the  problem,  it  was  recognized  that  a 
necessary  major  engineering  feature  of  any 
solution  would  have  to  be  a  la  rue  storage 
dam  on  the  Sacramento  River,  which  is  the 
principal  source  of  water  in  the  Central  Val- 
ley. In  designing  the  project  it  was  neces- 
sary to  consider  it  as  the  nucleus,  or  re- 
quired minimum  development,  of  a  Ions- 
range  plan  for  the  conservation  and  utili- 
zation of  the  water  resources  of  the  entire 
drainage  basin,  and  hence  to  correlate  the 
project  with  the  comprehensive  State  water 
plan  envisioned  for  the  future.  Extensive 
hydrologic  studies  showed  that  the  maximum 
justifiable  limit  for  ultimate  storage  capacity 
on  the  Sacramento  River,  considering  power 
return  and  economic  benefits  to  the  Central 
Valley,  would  be  about  71/_>  million  acre-feet,  of 
which  between  four  and  Ave  million  were  con- 
sidered necessary  in  the  initial  development. 

To  obtain  this  storage  capacity  the  Bureau 
of    Reclamation    investigated    three    potential 


1  Paper  presented  in  Toyon,  Calif.,  at  meeting  of 
California  Central  Valley-Central  Coast  Drainage 
Basin  Committee  of  National  Resources  Planning 
Board.  At  time  of  its  delivery  Mr.  Young  was  still 
supervising  engineer  of  the  Central  Valley  project. 


Before  the  close  of  September  1940,  about 
150,000  cubic  yards  of  concrete  had  been 
placed  in  the  left  abutment  of  Shasta  Dam 
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reservoir  sites  in  the  upper  Sacramento  Val- 
ley— one  willi  ;i  dam  at  Hie  Baird  site  on  the 
I'il  River  •'!  miles  above  its  confluence  with 
llii'  Sacramento;  one  with  a  dam  at  the 
Shasta  site  en  the  Sacramento  River  5  miles 
downstream  from  the  mouth  of  the  l'ii  :  and 
one  willi  a  dam  al  Hie  Table  Mountain  site 
(Mi  tlie  Sacramento  River  about  !<•  miles  north 
of  Red  Bluff.  The  Shasta  site  was  selected 
in  January  1937  as  offering  the  best  oppor- 
tunity for  satisfying  the  immediate  require- 
ments of  the  Central  Valley  project  in  the 
most  ec(  nomical  manner  under  present  con- 
ditions, and  as  properly  filling  into  the  ulli- 
male  developmenl  of  the  State  water  plan. 
Willi     a     tributary    drainage    area     of    6.(165 


square  miles,  Shasta  Dam  will  hack  up  the 
waters  of  the  Sacramento,  Pit,  and  McCloud 
Rivers  a  distance  of  35  miles  to  create  a 
reservoir  with  a  gross  storage  capacity  of 
4,500,000  acre-feet. 

Multiple  Purposes  of  Central  Valley 

The  Central  Valley  project  lias  been  fully 
authorized  by  I  lie  Congress  for  the  following 
multiple  objectives :  ( 1  i  improving  navigation 
mi  inland  waterways:  (2)  reducing  floods  in 
the  Sacramento  and  San  Joaquin  Valleys; 
( .'1 )  furnishing  water  for  supplemental  irri- 
gation of  areas  in  both  valleys  and  in  the 
tipper   hay   region   which   are  endangered    by 


San  Joaquin  River  harnessed  at  Friant  dam  site.  Central  Valley  project 

^0 


the  exhaustion  or  inadequacy  of  local  sup- 
plies: (4i  providing  river  regulation  for  the 
control  of  salt  water  encroachment  in  the 
channels  of  the  Sacramento-San  Joaquin 
delta:  (5)  affording  improved  domestic  and 
industrial  water  supplies;  and  (6)  developing 
hydroelectric  power  for  municipal,  agricul- 
tural, industrial,  and  project  use. 

In  accordance  with  those  requirements, 
Shasta  Reservoir  will  be  operated  to  di- 
minish the  seasonal  Hood  Hows  of  the  Sac- 
ramento River  and  thereby  check  annual 
waste  to  the  sea  of  precious  water,  and 
correspondingly  to  increase  the  natural  out- 
put of  the  river  during  the  dry  months  for 
purposes  of  navigation,  irrigation,  and  sa- 
linity control.  The  reservoir  releases  will 
be  used  :ilso  to  generate  electric  power 
which  will  be  carried  by  project  transmis- 
sion lines  down  the  Sacramento  Valley  to 
load  centers.  Finally,  after  the  conserved 
waters  of  the  Sacramento  River  have  served 
all  these  functions,  and  have  passed  every 
possible  use  on  thai  river,  they  will  afford 
a  surplus  for  export  to  the  upper  bay  region 
and  San  Joaquin  Valley  through  other  fea- 
tures of  I  he  Central  Valley  project. 

These  features  include  the  Delia  Cl'OSS 
Channel  to  divert  Sacramento  River  water 
across  the  delta,  Contra  Costa  Canal  leading 
from  the  delta  westerly  lo  :i  bayshoi'e  in- 
dustrial and  agricultural  area.  San  Joaquin 
Pumping  System  extending  from  the  delta 
into  the  northern  San  Joaquin  Valley.  Friant 
Dam  on  the  upper  San  Joaquin  River,  and 
Friant-Kern  and  Madera  Canals  to  serve 
the  southern  San  Joaquin  Valley.  It  should 
he  noted  that  all  of  these  are  dependent, 
directly    or    indirectly,    upon    Shasta    Dam — 

and     in    fact     n ie    of    the    Central     Valley 

project  features  can  he  utilized  to  full  ad- 
vantage until  some  other  or  all  of  the  fea- 
tures   are    in    operation. 

Friant    I'm-    for   Completion    in    1!>'i-1 

For  instance,  under  the  present  construc- 
tion program  friant  Dam  is  to  be  com 
pleted  iii  1943.  Except  for  a  certain  amount 
of  Hood  control,  il  will  be  of  little  value 
until  its  connecting  canals  can  lie  constructed 
to  the  areas  of  critical  water  deficiency— 
particularly  the  long  Friant-Kern  Canal 
under  which  more  than  half  the  service  ana 
of  the  project  is  located.  However,  since 
the  rights  to  store  water  in  Friant  Reser- 
voir are  being  obtained  in  pari  through  an 
exchange  of  water  to  he  effected  by  the  San 
Joaquin  Pumping  System,  the  Friant-Kern 
Canal  cannot  he  placed  in  operation  until 
completion  of  the  pumping  system  for  the 
importation  of  water  released  from  Shasta 
Resi  rvoir. 

It  happens  thai  under  existing  conditions 
the  entire  normal  How  of  the  San  Joaquin 
River  already  is  appropriated  for  irrigation 
in  the  northern  end  of  the  San  Joaquin 
Valley.  Before  sufficient  San  Joaquin  River 
water  can   he   held   back   at    I 'riant    for   diver- 
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sinn  In  needy  lands  under  the  Friant-Kern 
and  Madera  Canals,  a  substitute  supply 
must  lie  furnished  the  present  water  users 
along  the  lower  San  Joaquin  River.  The 
plan  is  that  Ihis  substitute  supply  will  be 
brought  from  the  more  abundant  Sacra- 
mento River  through  the  San  Joaquin 
Pumping  System,  which,  therefore,  is  vitally 
appurtenant  to  Frianl  Dam  and  the  Friant- 
Kern  and  Madera  Canals. 

Similarly,  an  adequate  water  supply  cannol 
he  made  available  at  the  intake  of  the  San 
Joaquin  Pumping  System  until  completion  of 
the  Delta  Cross  Channel  leading  from  the 
Sacramento  River.  The  Cross  Channel  also 
is  necessary  1<>  facilitate  salinitj  control  in 
the  delta  and  to  introduce  a  fresh  water  sup- 
ply to  the  intake  of  the  Contra  Costa  Canal. 
But  before  any  substantial  quantity  of  water 
tan    he   diverted    in    the   delta    region    through 


an?  of  these  features — the  Cross  Channel.  San 
Joaquin  Pumping  System,  or  Contra  Costa 
Canal — Shasta  Dam  must  be  in  operation  so 
a-  to  conserve  and  regulate  tin'  How  of  the 
Sacramento  River  and  thereby  assure  a  year- 
round    water   supply    for   the   various   project 

uses. 

It  may  be  noted  that  although  a  completed 
portion  of  the  Contra  Costa  Canal  now  is  in 
operation,  delivering  to  Pittsburg  such  water 
as  is  available  at  the  canal's  delta  intake,  the 
quality  of  this  supply  is  not  assured,  and  in 
f;;ct  the  supply  is  subject  to  failure  until  the 
completion  of  Shasta  Dam. 

The  only  exception  to  the  absolute  interde- 
pendence of  the  project  features  is  Shasta 
Dam  itself,  which  obviously  is  the  key  struc- 
ture of  the  Central  Valley  project,  for,  in  sum- 
mation. Friant  Dam  ami  the  Friant-Kern  and 
Madera    Canals    cannot    he    placed    in    normal 


operation  until  the  San  Joaquin  Pumping  Sys- 
leni  and  Helta  Cross  Channel  are  completed, 
and  in  turn  these  and  the  Contra  Costa  Canal 
cannot  function  properly  until  Shasta  Dam  is 
completed. 

In  the  3S-year  history  of  the  Bureau  of 
Reclamation,  during  which  it  has  constructed 
lis  (hims  to  conserve  water  and  regulate 
st  ream  Hows,  no  project  has  had  promise  of 
greater  potential  benefit1  than  the  Central 
Valley  project.  An  outstanding  example  of  a 
multiple-purpose  project,  it  is  of  major  im- 
portance nationally  as  well  as  locally  in  the 
conservation  and  development  of  the  water 
ant"  power  resources  of  one  of  the  country's 
most  important  agricultural  areas.  It,  meets 
the  modern  demand  of  a  conservation-minded 
nation  that  maximum  benefits  be  made  to 
flow  from  public  expenditures  for  stream 
improvements. 


Friant:  A  Modern  Construction  Community 

By  A.  R.  HINES,  Safety  Engineer,  Friant  Division,  Central  Valley  Project 


AUTOMOBILE   commuting    by    the    majority 

if  construction  workers — county  control  of 
hoi  m  towns  and  squatters — an  attractive 
Government   camp 

These  are  features  of  the  modern  construc- 
tion community  of  Friant.  Calif.,  located  on 
the  upper  San  Joaquin  River  20  mile-  north 
of  Fresno  and  '_'((  miles  east   of  Madera. 

Early  in  1936,  the  Bureau  of  Reclamation 
gave  consideration  to  the  location  of  a  camp 
to  house  the  resident  personnel  required 
in  connection  with  the  construction  of 
Friant  Dam.  a  feature  of  the  Central  Valley 
project.  After  investigating  several  sites,  the 
Blgelow  Tract  in  Fresno  County  was  chosen. 
This  tract  originally  was  incorporated  in  the 
town  site  of  friant  as  the  Polaski  Addition. 
The  50-acre  camp  site  is  located  on  a  Hal 
bench  on  the  east  side  of  the  river  adjacent 
to  the  town  of  Friant  and  elevated  some  30 
feet  above  the  business  center.  This  com 
manding  topographic  location  allied  with  the 
protection  afforded  by  surrounding  hills, 
eliminated  to  a  large  extent  the  problem  of 
encroachment  by  the  mushroom  growth  of 
boom  towns  witli  the  attendant  undesirable 
consequences  encountered  at  many  large  con- 
struction projects.  Added  controlling  factors 
were  accessibility  to  a  Southern  Pacific  rail- 
road branch,  a  telegraph  office,  main  paved 
highway  from  Fresno,  and  approach  to  the  site 
of  Frianl  Dam.  some  three-quarters  of  a  mile 
distant. 

In  May  1936,  topographic  surveys  and  a 
preliminary  lay-out  of  the  camp  were  com 
pitted.  Actual  construction  was  started  in 
May  1937  with  the  awarding  of  the  first  hous- 
ing contract  for  23  duplex  cottages.  This 
program  was  followed  by  construction  of  an 
office  building,  2  dormitories,  and  28  additional 


R.   B.   Williams,   construction   engineer, 

Friant  Division,  Central  Valley  project, 

California 


residences  ranging  from  2  to  U  rooms  in  size. 
A  water  storage  tank,  a  sedimentation  reser- 
voir, pumping  plant,  sewage-treatmenl  plant. 
large  garage,  and  a  concrete  testing  laboratory 
vere  constructed  and  all  were  practically 
completed  by  January  1938. 

Government  Camp  ami  Accommodations 

The  original  lot  lines  as  staked  out  in  the 
Polaski  Addition  were  revised  and  a  new  plat 
system,  meeting  the  requirements  for  a  (inv- 


ernment  camp,  was  established.  The  street 
I  Ian  is;  a  typical  gridiron  pattern  with  a 
traffic  circle  at  the  south  end  of  each  principal 
avenue.  A  plan  of  landscaping  was  initiated 
with  extensive  planting  of  trees,  shrubs,  lawns, 
and  flower  gardens  grouped  around  the  ad- 
ministration, dormitory,  shop  buildings,  and 
family  residences.  The  water  supply  is 
pumped  from  the  San  Joaquin  River  at  a 
point  about  one-half  mile  north  of  camp, 
v.  here  two  2")0-gallon  per  minute  electric  motor 
driven  pumps  are  located.  The  water  is 
pumped  directly  to  a  2,660,000-gallon  sedimen- 
tation and  storage  reservoir  where  two  addi- 
tional pumps  raise  the  water  into  the  100,000- 
gnlloi)  tank,  located  11?)  feet  above  the  general 
camp  area,  for  distribution  into  the  camp 
mains.  The  water  is  sterilized  by  two  chlo- 
rinating units  located  within  the  storage 
basin. 

A  sewage-treatment  plant  was  constructed 
about  one-half  mile  south  of  Friant.  The 
plant  is  composed  of  an  lmhoff  tank,  trickling 
filter,  and  evaporating  ponds  designed  t" 
accommodate  the  camp  population.  Electric- 
ity is  purchased  from  the  San  Joaquin  Light 
<V  Power  Co.  by  each  individual  consumer. 
Each  residence  is  supplied  with  a  butane  nas 
cooking  unit  and  hot-water  tank.  A  storage 
tank  of  6,063-gallon  capacity  supplies  the 
liquid  petroleum  used  for  generating  the  bu- 
tane gas.  However,  most  of  the  householders 
elected  to  heat  by  fuel  oil  as  it  has  proven 
to  be  suitable  as  well  as  economical  for  the 
San  Joaquin  Valley  climate.  As  temperatures 
well  over  inn  F.  are  prevalent  throughout  the 
summer,  the  office  and  dormitory  buildings 
are  air-cooled  and  most  of  the  residents  have 
installed  evaporating  air  or  desert-type  coolers 
as   part   of   their   home  equipment. 
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A  typical  street  scene  in  the  Government  camp,  showing  landscaping  and  residences 


SdlOOl  Accommodations 

Supplementing  the  exist ing  Friant  School, 
Hie  general  contractor  in  cooperation  with 
various  school  districts  constructed  addi- 
tional building  quarters  in  the  towns  of 
Friant  and  Clovis.  and  in  Madera  County,  for 
the  grade-school  children  whose  parents  are 
employed  mi  Friant  Dam.  High-school  stu- 
dents are  transported  by  bus  to  the  Clovis 
Ilijih  School  12  miles  distant. 

Construction  of  Friant  Dam  began  in  No- 
vember 1939.  The  Government  camp  resi- 
dences are  new  about  95  percent  tilled,  with 
a  total  population  of  202.  It  is  expected  that 
later  this  year  all  residences  will  lie  fully 
occupied,  and  that  married  workers  em- 
ployed later  will  find  it  necessary  to  live  out- 
side the  Government   camp. 

Contractor's  Camp  and   Accommodations 

The  contractor's  main  camp  is  located 
three-fourths  of  a  mile  above  Friant  Camp 
and  just  downstream  from  the  dam  site  on 
the  left  bank  of  the  San  Joaquin  River.  The 
cunp  consists  of  an  administration  building 
for  Griffith  Co.  and  Bent  Co.,  two  48-man 
dormitories,  a  mess  hall  accommodating  120 
persons,  and  a  well-equipped  hospital  and 
first-aid  station.  The  camp  water  supply  for 
public  consumption  is  furnished  by  a  7.">'i- 
gallon  per  minute  pump  located  in  the  con- 
struction plant  pump  structure  upstream  from 
the    dam    site.     The    water    is    chlorinated    at 


that  point  and  pumped  into  a  40,000-gallon 
tank  provided  for  camp  distribution.  The 
contractor  constructed  six  fi-room  residences 
above  the  north  end  of  the  Government  camp 
for  the  families  of  the  various  job  superin- 
tendents. The  offices,  dormitories,  mess  hall, 
and  resident  homes  are  all  provided  with  air- 
cooling  systems. 

Because    the    majority   of   the   construction 


workers  live  elsewhere  and  commute  to  work, 
the  contractor  at  Friant  was  relieved  of  the 
necessity  of  erecting  a  large  housing  camp. 
Some  500  employees  with  their  families  live 
in  the  city  of  Fresno  and  travel  by  automobile 
about  -10  miles  each  day.  At  least  100  em- 
ployees live  in  the  vicinity  of  Clovis  and 
commute  a  distance  of  25  miles  to  work.  The 
remaining  4(iti  or  more  employees  live  in  the 
town  of  Friant  in  the  many  auto  camp  type 
buildings  and  trailer  camps  located  on  both 
sides  of  the  river  as  far  as  ."  miles  down- 
stream from  the  dam  site. 

While  the  housing  requirements  were  mini- 
mized for  the  contractor,  it  was  necessary  to 
provide  large  automobile  parking  areas  to  ac- 
commodate the  stream  of  daily  commuters. 
The  contractor  constructed  :'>  separate  but  in- 
terconnected parking  areas  on  different  levels 
just  inside  the  main  gate  entrance  to  the  con- 
struction site.  These  are  served  by  a  1-way 
io.nl  leading  into  each  parking  space  with 
the  exit  roadway  discharging  cars  onto  the 
Auberry  Road.  The  3  separate  parking 
areas  provide  space  for  175  cars  during  the' 
day  shift,  while  for  the  "swing*'  and  "grave- 
yard" shifts  about  Kit)  cars  can  be  parked  in 
each  area.  The  areas  ar«'  well  marked  with 
traffic  signs.  The  space  provided  for  the  12 
midnight  to  8  a.  m.  shift  has  this  one  for  Mr. 
Ripley:  "Graveyard  Park  Here."  While) 
each  worker  uses  the  area  especially  provided 
for  his  shift,  the  daytime  parking  space  is  suf-l 
ficient  in  size  to  take  care  of  any  overfio 
from  the  other  shifts.  The  present  parking 
facilities  and  traffic  routing  have  proven  to  he 
satisfactory  for  the  safe  and  adequate  han- 
dling of  the  large  daily  auto  traffic. 

Control  of  llnoiii  Camps  and  Squatters 

The   Bureau   of   Reclamation   initiated   pre- 
liminary steps  directing  the  attention  of  the 


Contractor's  messhall  and  dormitories,  auto  parking  areas,  and  some  residences 
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Fresno  County  Planning  Commission  and 
health  and  police  officials  of  Madera  and 
Fresno  Counties  to  the  desirability  of  cooper- 
ating to  prevent  bad  housing  and  sanitation 
conditions  likely  to  arise  in  the  immediate  vi- 
cinity of  Friant  Dam.  Several  meetings  were 
held  and  Dr.  L.  A.  Stone,  director  of  the  Ma- 
dera County  health  unit,  was  delegated  to 
make  an  investigation  of  similar  situations. 
Accordingly  lie  spent  several  days  in  the  area 
around  Shasta  Dam  and  compiled  a  report  for 
guidance  of  the  local  authorities.  On  May  9, 
1939,  an  ordinance  was  adopted  by  the  board 
of  supervisors  of  Madera  County  regulating 
the   ('(instruction,   sanitation,   and   conduct    of 


house  courts  and  tent  space;  providing  for  the 
issuance  of  permits  for  their  operation;  and 
prohibiting  squatter  camps  in  the  unincor- 
all  of  which  are  under  the  supervision  of  the 
health  officer.  The  health  officer  investigates 
all  matters  pertinent  to  the  granting  of  per- 
mits and  conducts  monthly  inspection  trips  to 
camps. 

County  Assists  in  ('<mti<>l 

By  county  action,  squatter  camps  were  de- 
clared a  public  health  nuisance  and,  where 
found,  are  promptly  ordered  out  of  the  viein- 
porated  areas  of  that  county.  This  ordinance 
gave    the    board    the    specific    power    to    grant 


permits  to  individuals  who  planned  to  build 
and  operate  tent  camp  spaces  and  house  courts, 
ity.  Through  this  early  program  of  provid- 
ing suitable  methods  for  controlling  the  build- 
ing and  sanitation  of  all  temporary  Structures, 
the  local  officials  have  succeeded  in  keeping  the 
general  living  conditions  above  the  par  of  other 
similar  boom  communities.  This  fact,  coupled 
witli  (lie  contractor's  practice  of  employing 
a  large  proportion  of  permanent  San  Joaquin 

Valley  i pie  who  live  with  their  families  in 

well-built  homes  in  this  area,  has  created  for 
the  most  part  a  well-regulated  construction 
community  which  is  very  desirable  in  connec- 
tion with  any  construction  job. 


Contra  Costa  Canal  in  Operation 

By  GARFIELD  STUBBLEFIELD,  Engineer 


THE  first  delivery  of  water  from  the  Cen- 
tral Valley  project  took  place  at  Pittsburg, 
Calif'.,  on  August  IS.  11140,  when  a  turn-out 
gate  was  opened  to  release  water  from  the 
Contra  Costa  Canal  to  the  city's  water  main. 
Pittsburg  is  an  industrial  city  of  about  12,000 
population  located  in  the  upper  bay  region 
40  miles  east  of  San  Francisco. 

It  is  not  possible  to  visualize  the  import- 
ance to  the  community  of  this  new  supply 
without  a  knowledge  of  the  critical  condi- 
tion which  lias  resulted  from  a  draft  on 
the  ground  water  supply  greatly  in  excess 
of  natural  replenishment.  Municipal  and 
industrial  wells  in  the  vicinity  have  so 
lowered  the  ground  water  levels  as  to 
threaten  the  exhaustion  id'  a  potable  local 
supply.  The  hardness  id'  the  well  water 
supply  for  Pittsburg  increased  from  a  total 
of  150  parts  per  million  in  11»U1  >  to  approxi- 
mately  800   parts   per    million    in    1910. 

On  account  of  this  situation,  the  city  of 
Pittsburg  and  the  Columbia  Steel  Co.  pre- 
vailed upon  the  directors  of  the  Contra  Costa 
County  Water  District  to  enter  into  a  con- 
tract witli  the  United  States  to  deliver 
water  on  a  preliminary  basis  ,-is  soon  as  it 
became  feasible  to  do  so.  Thus  a  portion 
of  the  Central  Valley  project  has  gone  into 
operation  several  years  ahead  of  original 
expectations.  The  district  acts  only  as  an 
intermediary  and  requires  the  city  of  Pitts 
burg  and  the  Columbia  Steel  Co.  to  pay  the 
entire  cost  so  long  as  the  canal  is  operated 
for    their    exclusive    benefit. 

Pittsburg  has  four  wells  22.">  feet  in  depth 
from  which  an  average  of  700,000  gallons  per 
day  were  pumped  against  a  head  of  ISO  feet 
to  the  treatmenl  basin  from  a  ground  water 
elevation  about  Kill  feet  below  sea  level. 
Last  year  Pittsburg  constructed  a  modern 
purification  plant  for  the  treatment  of  water 
from   the   Contra    Costa    Canal.      It    has    four 


pressure    filtration    units    with    a    combined 
capacity   ol    2,600,000  gallons   per  day. 

The  Columbia  Steel  Co..  a  subsidiary  of 
United  States  steel  Corporation,  obtained  an 
average  of  2,CO0,Oi  n  gallons  per  day  from 
four  wells  which  have  a  depth  of  approxi- 
mately 200  feet.     Canal    water   now   is  being 


substituted  for  this  well  supply.  No  change 
is  contemplated  for  the  present  in  the  com- 
pany's supply  for  certain  industrial  processes 
which  use  water  pumped  directly  from 
the  San  Joaquin  River.  Drinking  water 
for  the  plant  is  obtained  from  the  city 
of   Pittsburg. 


The  partially  completed  Contra  Costa  Canal  is  the  first  feature  of  the  Central  Valley 
project  to  go  into  operation.     This  section  of  the  canal  supplies  supplementary  irri- 
gation to  orchards  and  vineyards  near  Oakley,  Calif. 


The  Reclamation  Era,  December  1940         {  329  } 


B  JJL J 


Aerating  basin  through  which  fresh  water  from  the  Contra  Costa      Left  to  right:  Frank  Chilton,  of  Pittsburg,  Calif.,  manager;  R.  L 
Canal  is  delivered  to  the  city  of  Pittsburg  Heck,  superintendent.  Municipal  Water  System;  O.  N.  Chris 

tianson,  secretary,  Contra  Costa  County  Water  District;  O.  G 

Boden,    construction    engineer,    ready   to    open   the    Pittsburj 

turn-out  gate;  and  Richard  A.  Young,  engineer 


To  celebrate  the  bringing  in  of  n  new  and 
improved  domestic  and  industrial  water  sup- 
ply. Pittsburg  held  a  3-day-  "Water  Fiesta" 
mi  October  11,  12,  and  13,  including  day  and 
night  parades,  an  historical  pageant,  ath- 
letic events,  and  scl 1   festivities. 

The  Contra  Costa  Canal  is  a  feature  of  the 
multiple-purpose  Central  Valley  project,  and 
upon  the  completion  of  Shasta  Reservoir  on 
the  upper  Sacramento  River  200  miles  to  tin? 
north,  it  will  be  assured  of  an  all  year  supply 
of  fresh  water.  Conserved  water  will  be 
diverted  from  the  lower  Sacramento  River 
and  conveyed  across  the  Sacramento-San 
Joaquin  Delta  t<>  the  canal  intake  at  Rock 
Slough,  near  Knightsen.  The  canal  at  its 
intake  has  n  capacity  el'  350  cubic  fi  el  per 
second  which  is  reduced  in  the  46-mile  length 
to  72  cubic  feet  per  second  at  its  terminus 
at  Vine  Hill  Reservoir  near  .Martinez.  The 
canal  is  designed  to  serve  ai  least  30,000 
acres  of  agricultural  and  suburban  residen- 
tial areas,  in  addition  to  the  industrial  and 
municipal  regions  between  Antiocb  and 
.Martinez. 

The  lirst  20  miles  of  the  canal  have  been 
completed  tu  a  point  about  4  miles  beyond 
Pittsburg.     Pumping  equipment    has   been  in- 


stalled to  handle  (iii  percent  of  the  designed 
canal  capacity.  An  additional  9-mile  section 
of  the  canal  is  under  construction  to  a  point 
about  2  miles  northeast  of  Concord.  The  4 
pumping  plants  located  between  mile  4.  near 
Oakley,  and  mile  7.  near  Xemly.  lift  the  water 
from  approximately  sea  level  to  an  elevation 
of  124  feet. 

Capacity  of  Plants 

An  initial  capacity  of  210  cubic  feel  per  sec- 
ond for  the  lirsi  :',  pumping  plants  and  of  198 
cubic  feet  per  second  for  the  fourth  plant  is 
provided  by  two  70-  and  two  35-cubic-foot-per- 
second  units  installed  at  plants  Nos.  1,  2,  and 
.'!..  and  by  two  (ill-  and  two  33-cubic-foot-per-sec- 
ond  units  at  plant  No.  4.  Provision  has  been 
made  in  each  plant  for  ultimate  installation 
of  two  more  large  units. 

Numerous  other  structures  were  required 
in  the  first  20  miles  of  the  canal  which  trav- 
erses a  thickly  settled  area.  Prominent  fea- 
tures include  the  headworks  structure  near 
Knightsen,  a  tunnel  1,360  feet  in  length  near 


Neroly,  two  railroad  crossings,  14  reinforce) 
concrete  siphons  under  roads  and  drainagj 
courses,  and  the  Los  Medanos  Wasteway  1.' 
miles  in  length  which  diverts  from  the  cana 
near  mile  14.  There  are  120  other  structure 
along  the  canal  and  '.i  along  the  wasteway 
<  inly  the  first  3.7  miles  of  the  canal  leading  E 
the  first  pumping  station  are  unlined.  Tb 
first  construction  work  was  started  Octobfi 
19,  1937,  on  the  upper  section.  Pump  testing 
was  begun  July  8.  1940. 

Careful  consideration  was  given  to  the  de 
sign  to  temporary  structures  for  the  contra 
of  the  water  to  be  delivered  under  the  tent 
porary  wafer  service  con  tract.  Spillway  con 
trol  of  the  wafer  level  above  a  check  locate! 
a  short  distance  west  of  the  Pittsburg  turn 
out  is  provided  by  a  temporary  weir  at  tb 
head  of  the  Los  Medanos  Wasteway,  ahoil 
L't.j  miles  east  of  the  Pittsburg  turn-out 
having  its  crest  at  an  elevation  20  inche 
below  the  top  of  the  lining  at  the  canal  check 
The  pool  hack  of  the  Pittsburg  turn-out  ex 
tends  5  miles  up  the  canal  to  a  temporal-, 
control  structure  at  another  canal  check  whicl 
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forms  a  second  pool  extending  aboul  4  miles 
up  in  the  outlet  from  Pumping  Plant  No.  4. 
Water  from  tliis  upper  basin  is  automatically 
released  into  the  lower  one  as  the  latter  is 
drawn  upon  so  thai  the  lower  water  level  is 
held  approximately  constant  so  long  as  an 
ample  stored  supply  is  available.  The  com- 
bined capacity  of  the  two  pools  is  about  three 
times  the  maximum  daily  draft  of  13  acre- 
feel  contemplated  under  the  temporary  water 
service  emit  tact,  which  allows  considerable 
latitude  in  the  operation  of  the  pumping 
plants. 

Use  of  this  storage  makes  it  possible  to 
operate  the  pumping  equipment  to  take  ad- 
vantage of  the  low  eost  fin-  electrical  energy 
which  is  secured  by  limiting  the  use  to  "off- 
peak"  hours  which  are  bet  ween  Id  :  30  p.  in.  and 
6:30  a.  m.  and  on  Sundays  and  holidays.  A 
daily  pumping  period  of  less  than  6  hours  with 

one  of  the  small   units,   or  :!  hours  with  

of  the  larger  units,  al  each  pumping  plant 
provides  the  daily  water  supply  of  13  acre- 
feet,  with  a  liberal  allowance  for  losses  in- 
cluding evaporation  and  seepage. 

The  ) Is  between  the  pumping  plants  ate 

being  kept  approximately  tilled.  The  drop  in 
the  water  level  between  plants  is  almost  negli- 
gible for  small  Hows,  although  the  combined 
drop  with  full  capacity  for  the  three  reaches 
amounts  to  -'{-i  feet.  Beyond  Pumping  Plant 
Xo.  4  the  canal  water  surface,  wit  1 1  but  one  of 
the  larger  pumping  units  being  operated,  is 
aboul  !  feet  below  the  full  capacity  water  sur- 
face elevat  ion. 

The  greater  portion  of  accumulated  ground 
water  which  was  standing  in  the  earth  section 
of  the  canal  bade  of  Pumping  Plant  Xo.  1  was 
pumped   out    and   wasted   through   the   Los  Me- 


New  municipal  water  plant.     The  filtration  house  has  4  units  with  a  combined  capacity 

of  2,600,000  gallons  a  day 


(lallOS  Wasteway  before  fresh  water  was  di- 
verted into  the  canal  from  Itock  Slough  on 
August  !». 

Electric  power  for  the  interim  operation   is 
being  supplied  by  the  Pacific  Gas  &  Klectric 


('o.  under  a  contract  wilh  the  Contra  Costa 
County  Water  District.  Under  eventual  opera- 
tion of  the  Central  Valley  project,  power  re- 
quired to  operate  the  Contra  Costa  Canal 
pumps  will  be  supplied  from  Shasta  Dam. 


All- Americans  in  Imperial  Valley 

By  J.  R.  LAWRENCE,  Division  Engineer,  and  C.  WHITE,  Associate  Engineer 


LEST  anyone  be  deceived  by  the  title  of  this 
article,  it  should  be  stated  thai  the  phrase 
"All  Americans"  refers  neither  to  a  basketball, 
nor  a  baseball,  nor  a  football  team.  The  team 
in  question  does  not  consist  of  ;"i,  or  9,  or  11 
players — its  members  are  numbered  in  the 
thousands.  Il  includes  all  those  individuals 
who  had  a  part  in  the  construction  of  the  All- 
American  ('anal,  soon  to  supply  the  Imperial 
Valley  of  California  with  domestic  and  irri- 
gation water  from  the  Colorado  River. 

As  indicated  by  the  title,  this  largest  of 
California's  irrigated  valleys  was  the  "play- 
ing field"  trod  by  our  "All-Americans"  in  the 
Struggle  to  complete  the  new  canal  before  the 
final  gun.  Also  included  in  this  "playing 
field"  of  one  and  a  half  millions  of  acres  was 
I  he  adjacent   East    Mesa  area,  lying  along  the 


eastern  border  of  the  valley:  some  200,000 
acres  of  this  trail  of  arid  land  will  be  watered 
event  ually  by  the  new  canal. 

The  first  workers  to  become  members  of 
the  All-American  construction  team  were  the 
surveying  crews  who  made  i  he  final  location 
and  drove  the  cross-section  stakes  to  which 
the  canal  was  dug.  Then  came  the  "mule 
skinners"  with  their  "four-ups."  breaking  the 
ground  with  heavy  plows  and  hauling  it  to 
the  canal  embankments  with  fresno  scrapers — 
possibly  the  last  big  relief  excavating  job 
in  the  United  States  to  be  done  by  Ibis 
method,  now  made  obsolete  by  "dragline"  ex- 
cavators, 'fhe  Colorado  River  had  gone  prac- 
tically dry  during  the  late  summer  of  1934, 
causing  a  severe  drought  affecting  all  of 
Imperial    Valley.     This    was    the    Colorado's 


last  defiant  gesture,  as  it  were,  before  coming 
entirely  under  man's  control  with  the  com- 
pletion of  Boulder  Dam.  As  an  emergency 
drought  relief  measure,  the  force  of  1,2(!0 
mules  and  300  men,  residents  of  Imperial 
Valley,  was  given  the  chance  to  become  "All 
Americans." 

Si/nutter  Slackens   Work 

Although  il  is  possible  for  animals  and  men 
to  work  throughout  an  Imperial  Valley  sum- 
mer, their  efficiency  is  unavoidably  lowered; 
hence,  our  "All-Americans"  found  it  advisable 
to  discontinue  operations  during  the  4  months 
from  June  lo  September,  inclusive.  The  high 
temperatures  experienced  in  this  area  during 
the  summer  are  accompanied  by  low  relative 
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Above:  16-cubic-yard  bucket  of  Monighan 

walking  dragline  dumping  load  on  canal 

embankment 


Below:    Standard-size    sedan   inside    12- 
cubic-yard  dragline  bucket 


it* 


humidities,  so  thai  the  climate  is  not  in- 
jurious to  health.  It  is  only  fair  to  state  that 
our  "All-Americans"  find  compensation  in 
Imperial  Valley's  winter  climate  for  the  dis- 
comforts of  the  summer  season.  In  fact, 
increasing  numbers  of  winter  vacationists 
are  discovering  that  Imperial  Valley  from 
November  to  May  leaves  nothing  to  be  de- 
sired in   the  way  of  climate. 

Within  2  years  our  "All-Americans''  of  the 
team  and  fresno  had  completed  their  share  of 
work  on  the  largest  of  the  world's  irrigation 
canals:  they  had  dug  a  channel  some  L'O  miles 
long  across  Imperial  Valley  from  east  to  west, 
just  north  of  the  international  boundary 
which  separates  the  United  States  and  Mex- 
ico. It  was  necessary  to  leave  short  sections 
of  the  new  canal  unexcavated  where  laterals 
of  the  existing  water-delivery  system  crossed 
over  into  the  United  States  from  Mexico. 
Until  the  entire  Ail-American  Canal  system 
is  complete  and  ready  for  operation.  Im- 
perial Valley  must  continue  to  receive  its 
supply  of  domestic  and  irrigation  water 
through  a  main  canal  flowing  for  over  50  miles 
through  a  foreign  country.  The  unavoidable 
hazards  of  national  differences  and  labor 
troubles,  as  well  as  the  high  cost  of  silt 
deposal  under  the  existing  system,  were  major 
factors  leading  to  the  construction  of  this 
new  canal  entirely  within  the  United  States 
and  appropriately  named  "All-American." 

Following  the  team  and  scraper  "All-Amer- 
icans" came  an  entirely  different  sort  of  team, 
using  highly  mechanized  equipment — the  con- 
tractors witli  their  big  draglines  and  bull- 
dozers, finishing  up  sections  of  canal  not 
adapted  to  mule  and  fresno  methods.  Short 
seel  ions  of  canal  cast  of  Calexico  were  found 
too  wet  to  he  completed  by  teams;  and  I  he 
23-mile  reach  of  canal  crossing  the  East  Mesa 
aiea  was  a  construction  job  not  only  too  large 
and  difficult,  hut  too  expensive  for  teams  to 
complete  within  a  reasonable  time.  Hence, 
giant  walking  dragline  excavators,  with 
buckets  la  rue  enough  to  hold  a  light  t  ruck,  and 
with  sufficient  reach  to  pick  up  the  vehicle  at 
one  end  of  a  city  block  and  set  it  down  at  the 
other  were  used.1 

Permanent  Structures 

With  the  completion  of  the  canal  excava- 
tion, still  another  group  of  "All-Americans" 
came  into  action — the  contractors  who  were 
awarded  jobs  building  the  permanent  struc- 
tures for  the  canal.  These  structures  in- 
cluded highway  bridges  and  siphons  for  road 
crossings  near  Calexico;  the  New  River  Si- 
phon northwest  of  Calexico;  the  power  drops 
between  Calexico  and  the  sand  hills  and 
numerous  smaller  structures.  The  more  im- 
portant of  these  works  have  been  described  in 
previous  Reclamation  Era  articles. 

Work  on  the  irrigation  structures  that   will 


1  For  the  technically  minded  :  The  bucket  capac- 
ity I'll-  the  10-W  Mouighan  dragline  operating  in 
loose  sand  \\ a s  l(j  cubic  yards,  with  boom  length 
of  17.".  feet,  giving  a  total  reach  of  al s1  350  feet. 


connect  the  present  Imperial  Valley  distribu- 
tion system  with  the  new  canal  was  started 
late  in  1937  and  continued  through  lii.'is  into 
1939.  The  first  job  to  he  done  on  these  con- 
tracts was  the  construction  of  temporary 
Humes  and  pipe-line  crossings  of  the  All- 
American  Canal  to  maintain  uninterrupted 
service  through  the  existing  lateral  system 
carrying  water  northward  to  the  valley  from 
Mexico.  This  called  for  "All-Americans"  of 
the  hammer  and  saw.  and  of  muscle — the  car- 
penters and  labor  gangs.  After  these  tempo- 
rary crossing  structures  were  completed,  the 
All-American  Canal  "plugs"  wTere  removed, 
with  no  interruption  in  water  deliveries 
through  the  existing  system.  When  water  is 
available  from  the  new  canal,  these  tempo-; 
rary  structures  will  in  turn  he  removed  and 
service  rendered  directly  from  the  new  turn- 
outs. This  change  can  he  effected  within  a 
short  period  of  time,  causing  no  inconvenience 
to  water  users.  Wooden  flumes,  supported  on 
timber  bents,  were  used  for  the  temporary 
crossings  wherever  practicable.  At  several  lo- 
cations, where  intermittent  operation  of  the 
laterals  was  necessary,  metal  Humes  were 
used  to  minimize  leakage.  At  other  crossings, 
where  the  structure  would  later  he  completely 
submerged  during  the  priming  of  the  All- 
American  Canal,  steel  pipe  lines  supported  on 
timber  bents  were  used.  Required  capacities 
for  the  structures  in  this  group  ranged  from 
1(1  to  300  cubic  feet  of  water  ]>er  second. 

In  several  cases,  it  was  found  practicable 
to  construct  the  permanent  turn-out  struc- 
ture for  the  new  canal  before  erecting  the 
temporary  crossing.  The  outlet  of  the  tem- 
porary flume  or  pipe  line  was  later  connected 
directly  to  the  inlet  of  the  concrete  turn-out 
structure  and  deliveries  made  to  the  water 
user  through  the  new  and  permanent  turn- 
out structure.  This  will  result  in  a  minimum 
of  time  and  work  required  to  change  over  to 
the  new  source  of  supply  when  All-American 
Canal  water  is  available. 

Crossing  structures  were  provided  for  all 
except  two  of  the  large  canal  systems  inter- 
cepted by  the  All-Ainorican  Canal  in  its  west- 
ward flow  across  the  valley.  These  two  sys- 
tems— the  East  Ilighline  Canal  on  the  eastern 
border  of  Imperial  Valley,  and  the  Allison 
Heading  network  some  .",  miles  farther  down- 
stream—were so  large  that  the  advantage  to 
he  gained  by  removal  of  the  material  in  these 
"plugs"  could  not  justify  the  cost  of  the  cross- 
ing structures.  A  considerable  volume  of  ma- 
terial also  remains  to  he  excavated  from  the 
All-American  section  along  a  length  of  some 
iy2  miles  northeast  of  Calexico,  where  the 
new  canal  parallels  the  existing  Central  Main 
('anal.  Therefore,  the  excavation  for  the  new 
canal  will  not  he  entirely  completed  until  just 
before  it  is  ready  to  go  into  operation. 

With  the  beginning  of  construction  on  the 
permanent  structures  of  the  new  main  canal, 
still  another  group  of  "All-Americans"  came 
into  the  game:  reinforcement  steel  workers, 
cutting,  bending,  and  placing  steel  to  fit  the 
structure;    concrete   gangs,    mixing,   and   plac- 
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Turn-out  and  3-way  division  structure  at  Allison  Heading,  Metal  flume  carrying  Alamitos  Canal  across  All-American,  with 

9  miles  east  of  Calexico  dragline  removing  "plug" 


ing  concrete  in  the  forms  constructed  by  the 
carpenter  crews;  laborers  using  high-speed  vi- 
brating and  tamping  equipment  to  insure  con- 
crete of  maximum  density  and  strength.  Most 
of  this  concrete  was  placed  during  the  win- 
ter months,  but  a  considerable  amount  also 
was  placed  during  May  and  June  when  at- 
mospheric temperatures  rose  to  100°  F.  dur- 
ing the  day;  however,  concrete  was  placed  at 
night  during  these  periods  in  order  to  take 
advantage  of  lower  temperatures.  The  ag- 
gregate stockpiles  were  watered  several  hours 
before  concrete  was  to  be  placed,  to  permit 
evaporation  to  cool  the  aggregates.  By  this 
method,  concrete  temperatures  during  placing 
operations  were  kept  below  the  allowable  max- 
imum of  !10°  F.,  as  required  by  specifications. 
Several  interesting  construction  problems 
were  solved  by  our  "All-Americans"  during 
the  building  of  these  permanent  structures. 
Perhaps  the  most  troublesome  problem  in  the 
Fast  Mesa  area  was  the  lack  of  a  supply  of 
water  for  concrete  mixing  and  curing  opera- 
tions. Tank  trucks  were  found  to  be  the  solu- 
tion, water  being  hauled  by  this  means  as  far 
as  I:"  miles.  Another  problem  in  this  area 
resulted  from  the  absence  of  roads  for  hauling 
materials  and  equipment  to  the  structure 
sites.  For  some  locations,  gravel  roads  were 
built  and  maintained.  For  locations  where 
their  short-time  use  made  even  temporary 
roads  uneconomical,  another  "All-American" 
was  called  into  action — the  "cat-skinner"  with 
his  big  caterpillar  tractor.  These  machines 
encountered  no  difficulty  in  pulling  heavy  loads 
through  deep  sand.  Thousands  of  tons  of 
aggregates,  cement,  and  reinforcement  steel 
were  hauled  from  the  highway  to  structure 
sites  by  this  method;  in  many  cases  where 
loaded  trucks  were  unable  to  reach  their  des- 
tinations under  their  own  power,  "cats"  gave 
them  the  needed  assistance. 


Foundation   Work 

In  direct  contrast  to  the  problem  encoun- 
tered on  the  East  Mesa  due  to  lack  of  water 
was  the  difficulty  encountered  in  the  irrigated 
section  due  to  a  high  water  table.  To  facili- 
tate foundation  work,  several  structure  sites 
were  provided  with  pumping  equipment.  At 
others,  sheet-piling  was  driven  around  the 
area  to  he  excavated,  and  pumps  were  used 
only  when  water  conditions  became  trouble- 
some. A  layer  of  pit-run  gravel  from  a  few 
inches  to  a  foot  or  more  in  thickness,  placed 
as  a  subbase  for  the  concrete  foundation  slabs, 
proved  very  successful  in  controlling  the 
ground-water  elevation  during  construction. 
Drainage  from  the  subbase  areas  was  dis- 
posed of  by  pumping."  These  methods  were 
followed  at  the  Alamo  River  Crossing,  at  the 
New  Briar  Canal  crossings  of  the  All-Amer- 
ican, and  at  the  Central  Main  Check  and 
Turn-out.  All  of  these  structures  have  points 
of  interest  worthy  of  special  attention. 

This  is  especially  true  of  the  Alamo  River 
Crossing  which  carries  the  new  canal  across 
an  old  Hood  channel  some  7  miles  east  of 
Calexico,  at  a  point  just  north  of  the  interna- 
tional boundary.  When  the  Colorado  River 
became  unmanageable  in  the  years  1905  and 
1900,  a  large  part  of  Imperial  Valley  was  in- 
undated by  the  flood  waters  flowing  north- 
ward to  the  Salton  Sea:  before  the  river's 
flow  could  be  turned  back  into  its  natural 
outlet  to  the  Gulf  of  California,  the  small 
flood  channel  had  been  converted  into  a  cut 
which  at  points  was  a  quarter  mile  in  width 
and    30   feet    deep.     The    present    channels    of 


-  The  installation  'if  weep-pipes,  extending  from 
the  gravel  layer  through  the  floor  and  foundation 
slahs.  insured  the  structure  against  any  possibil- 
ity that  future  mound-water  conditions  might  de- 
velop hydrostatic  pressures  endangering  the  stabil- 
itv  of  the  structure. 


both  the  Alamo  and  New  Rivers  were  formed 
in  this  manner:  although  both  are  products 
of  the  Colorado's  destructive  activity,  they 
have  since  proved  to  be  constructive  influences 
in  the  development  of  Imperial  Valley,  serving 
as  wasteway  and  drainage  channels.  Recent 
issues  of  the  Reclamation  Eka  have  carried 
articles  describing  the  structures  used  as 
All-American  Canal  crossings  of  these  two 
channels. 

The  New  Briar  Canal  Crossing,  some  4 
miles  downstream  from  the  Alamo  Crossing, 
is  a  structure  with  several  unique  construction 
features.  Its  design  includes  a  double-barrel 
reinforced  concrete  conduit  with  a  top  slab 
which  serves  also  as  the  deck  slab  for  a  high- 
way bridge.  The  canal  and  road  transitions 
are  so  located  that  there  is  no  interference 
between  the  dual  functions  of  the  structure; 
the  conduit  will  convey  350  cubic  feet  of  water 
per  second  from  the  New  Briar  Canal  on  the 
right  of  tht'  Ail-American  to  the  same  canal 
on  the  left,  at  a  water  surface  elevation  10 
feet  above  that  of  the  All-American.  The 
bridge  serves  as  a  county  road  crossing.  The 
entire  center  section  of  the  combined  structure 
is  designed  as  a  single  unit  128  feet  in  length, 
with  no  joints  except  at  the  ends;  here  flexible 
rubber  water  seals  are  provided  and  serve  as 
expansion  joints  between  the  abutments  and 
the  center  section.  Two  concrete  piers  sup- 
port the  middle  part  of  this  center  unit  and 
the  ends  are  supported  by  steel  rollers  rest- 
ing on  the  concrete  abutments. 

After  paralleling  the  Ail-American  for  1 V-. 
miles,  the  New  Briar  crosses  back  to  the  right 
side  through  a  structure  similar  to  the  one 
just  described.  The  conduit  and  bridge  sec- 
tion is  designed  in  combination  with  the 
Central  Main  Check  structure,  which  provides 
regulation  for  the  adjacent  Central  Main 
Turn-out.     In   order   to   insure  uninterrupted 
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"Four-mule-power"   fresno    scrapers    at    work    on    new    canal      Central  Main   Check   and  Turn-out;  at  left,   new   Briar   Canal 
across  Imperial  Valley,  just  north  of  International  boundary         crosses   Ail-American   in   conduit   beneath   floor   of  operating 

bridge  over  check  structure.     Water  supplied  through  Mexico 

is  flowing  from  Ail-American  channel  through  Central  Main 

Canal  Turn-out  structure  at  right 


service  through  the  existing  Centra]  Main 
Canal  during  the  construction  period,  a  de- 
tour channel  was  provided  entirely  outside  of 
the  location  of  the  new  structures. 

The  city  of  San  Diego,  Calif.,  has  contracted 
for  a  right  to  155  cubic  feet  of  water  per 
second  from  the  All-American  Canal.  At 
some  future  dale,  when  the  city  needs  this 
additional  supply  of  100,000,000  gallons  a  day. 
an  extension  of  the  All-American  will  he  con- 
structed; pumping  plants  and  conduits  will 
then  convey  the  water  into  the  existing  San 
Diego  distribution  system.  The  All-American, 
as  designed  and  constructed  to  the  western 
boundary  of  the  present  irrigated  area,  also 
provides  for  bringing  tinder  irrigation  an  ad- 
ditional 126,000  .acres  of  land  on  the  West 
Mesa:  this  area  is  somewhat  higher  in  ele- 
vation than  the  East  Mesa  and  will  require 
pump  lifts. 

It  was  necessary  to  provide  several  low- 
lift  pump  installations  of  small  capacity  to 
irrigate  a  few  hundred  acres  of  high  land  west 
of  Calexico.  Comparative  estimates  bad 
shown  the  total  pumping  costs  to  be  much  less 
than  the  cost  of  the  additional  earthwork 
involved  in  carrying  the  All-American  at  the 
higher  elevation  necessary  to  irrigate  these 
lands  hy  gravity.  Electrically  operated  screw- 
type  vertical  pumps  were  employed,  wirli  ca- 
pacities ranging  from  5  to  in  cubic  feet  of 
water  per  second,  under  heads  of  .'!  to  !l  feet. 
Sheet-metal  housings  completely  enclose  the 
motor  units,  affording  weatherproof  protec- 
tion. The  pumps  were  installed  in  reinforced 
concrete  structures  and  will  discharge  di- 
rectly into  existing  laterals  supplying  the 
high    land. 

Workers  by  Proxy 

The  story  of  our  "All-Americans"  in  Im- 
perial   Valley   would    not   he   complete  without 


reference  to  a  group  of  workers  who  may  he 
called  "All-Americans"  hy  proxy.  Included 
in  the  group  are  all  those  individuals  who  sup- 
plied the  construction  equipment  and  materials 
that  made  the  new  canal  a  reality.  Working  in 
mills,  mines,  shops,  oil  fields,  or  factories  in 
half  the  States  of  the  Union,  they  contrib- 
uted their  share  toward  the  completion  of  a 
job  of  which  they  may  never  have  heard. 
Automobiles,  trucks,  tractors,  concrete  mix- 
ers, draglines — these  were  hut  a  few  of  the 
largest  units  from  the  list  of  hundreds  of 
items  of  equipment  used  and  worn  out  in 
building  the  All-American.  Among  the  mate- 
rials that  went  into  the  finished  structures 
were:  hundreds  of  carloads  of  sand  and 
gravel,  washed  and  graded  ready  for  use: 
thousands  of  sacks  of  Portland  cement  from 
plants  in  southern  California;  millions  of 
pounds  of  reinforcement  steel,  as  well  as  hun- 
dreds of  tons  of  steel  gates  and  structural 
steel,  from  mills  in  Colorado  and  the  East: 
lumber  hy  the  carload  from  the  forests  of 
Washington  a  ml  <  (recoil. 

In  order  to  complete  the  picture  of  our 
All-American  team,  the  "coaching  staff"  de- 
serves at  least  honorable  mention;  this  con- 
sisted of  the  personnel  of  the  Bureau  of 
Reclamation  hy  whom  the  activities  of  the 
various  units  making  up  the  team  are  di- 
rected and  coordinated.  Although  a  large 
force  of  stenographers,  clerks,  and  other 
clerical  workers  tire  an  indispensible  part  of 
the  staff,  engineers  predominate  in  the  or- 
ganization; thej  serve  in  many  different 
capacities:  On  survey  crews,  staking  out  the 
exact  locations  of  canals  and  structures;  as 
inspectors,  checking  all  details  of  the  work 
and    seeing   that    it    complies   with    specifica- 


tions; as  materials  men.  checking  over  all 
materials  and  equipment  furnished  to  the 
Government;  and  as  computers  .and  office 
workers  under  the  direction  of  the  office  eti- 
gineer  keeping  account  of  the  progress  of 
the  work  and  of  the  monthly  payments  due 
each  contractor.  The  fact  that  this  eoachl 
ing  staff  in  itself  numbered  several  hundred 
men  at  the  peak  of  activity  serves  to  indi- 
cate the  magnitude  of  the  job  performed  hy 
the   All-American   team. 


Nine    Generators    Now    Operate 
at  Boulder  Daw 

BOULDEE  DAM'S  canyon  wall  outlets  were 
opened  on  September  2s,  and  the  occasion 
was  an  informal  observance  of  the  fourth 
anniversary  of  power  generation  at  the  proj- 
ect, which  is  now  supplying  more  than  50 
percent  of  the  power  consumed  in  the  metro- 
politan area  of  southern  California.  The 
huge  needle  valves  were  put  through  their 
paces  during  .an  annual  test,  .and  the  great 
volume  of  water  released  had  a  fall  from  a 
heigh!  13  feet  greater  than  that  of  Niagara 
Falls. 

Nine  generators  are  now  in  operation  at 
Boulder  Dam  and  three  more  are  on  order. 
The  powerhouse  has  space  for  17  generating 
units. 

Twelve  canyon  wall  outlet  needle  valves, 
six  on  each  side  of  the  Colorado  River,  were 
involved  in  the  test.  Each  is  capable  of  re- 
leasing about  5,000  cubic  feet  of  water  per 
second    -a  young  river. 
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Construction  Methods  and  Progress  on  the 
Coachella  Branch  of  the  All- American  Canal 


By  J.  R.  LAWRENCE,  Engineer 


THE  Coachella  Branch  of  the  All-America  n 
Canal  is  located  in  the  southeastern  pari  of 
California  and  originates  on  the  All- Ameri- 
can Canal,  approximately  midway  between 
Yuma,  Ariz.,  and  Calexieo,  Calif. 

This  branch  of  the  canal  not  only  will  pro- 
vide water  for  the  irrigation  of  some  195,000 
acres  of  desert  lands  which  lie  to  the  easl 
of  Imperial  Valley's  irrigated  sect  inn,  but  it 
will  assure  also  an  adequate  irrigation  sup- 
ply for  hinds  in  the  Coachella  Valley.  This 
hitler  valley  at  one  time  \v;is  irrigated  by 
means  of  artesian  wells.  Inn  with  continual 
use  of  water  from  these  wells  the  water  table 
has  been  lowered  to  such  an  extent  thai 
pumping  is  now  necessary.  The  increasing 
cost  of  pumping  operations  incidental  to  the 
increased  pumping  head  has  made  it  essen- 
tial thai  .-I  more  economical  source  <>r  supply 
be  obtained. 

From  ;i  turn-out  on  the  All  American 
Canal,  the  Coachella  Branch  proceeds  in  a 
northwesterly  direction  along  the  western 
edge  of  California's  sandhills.  'Then  the 
route  passes  between  the  foothills  of  the 
Chocolate  and  Orocopia  Mountains,  and  the 
Saltini  Sea,  following  approximately  the  an- 
eient  beach  line  to  the  north  tip  of  the  Sal- 
ton  Sea.  Here  tii"  Coachella  Valley  begins 
.-iiiil  the  irrigable  area  lies  between  two  high 
line  canals  on  the  easl  and  west  sides  of  the 
valley. 

Canal  excavation  on  Division  No.  1,  which 
includes  the  first  40  miles  of  canal  line,  was 
completed  in  March  1940.  Contracts  for  the 
building  of  structures  along  this  reach  of 
the  canal  will  be  awarded  al   a   future  date. 

A  contract  was  awarded  to  Morrison-Knud- 
sen  Co.,  Inc..  and  M.  II.  Hasler  in  September 
lit.-!!)  for  the  completion  of  Division  No.  2. 
This  division  is  also  approximately  hi  miles 
in  length.  The  contract  provided  for  the 
building  of  .structures  along  this  section  of 
the  canal,  as  well  as  the  excavation  of  the 
canal    and    diversion    and    drainage   channels. 

The  const  ruction  of  this  reach  of  canal  in- 
volves many  engineering  and  construction 
problems.  Although  the  area  through  which 
the  canal  extends  is  generally  considered  to 
be  dry  deseri  country,  an  average  rainfall 
of  4  inches  tier  year  may  be  expected.  These 
rains  are  not  'distributed  throughout  the 
year,  but  usually  occur  in  infrequent  heavy 
downpours  during  the  spring  or  fall  of  each 
year.  At  periods  of  approximately  5  or  t; 
years  apart,  unusually  heavy  rains  are  ex- 
perienced.    The   drainage    area    on    the   west 


side  of  the  Chocolate  ami  Orocopia  Mountain 
slopes  in  a  southwesterly  direction,  across 
the  Coachella  Canal  line  and  toward  the 
Saltou  Sea.  Rains  falling  within  this  area 
collect  in  manj  steep  channels  and  flow  with 
meal  velocity  on  their  course  to  the  inland 
sea. 

Run-Off  ilffi  ft   Observed 

Bureau  of  Reclamation  engineers  were  for 
innate  in  being  able  to  witness  ami  study  run- 
n  i  :  'i.  :-t  iii  this  at:  i  dm  nig  a  hi  i\\  t  un 
which  occurred  in  September  1939,  and  before 
actual  construction  of  the  wash  crossing  struc- 
tures was  started.  This  storm  produced  4.08 
inches  of  rain  in  a  period  of  -4  hours.  In- 
formation obtained  in  a  study  of  the  effeel  of 
this  stot  in  his  aided  niitetiilh  m  designng 
the  structures  and  dikes  for  the  protection  of 
canal   banks. 

In  order  to  protect  the  new  canal  against  the 
destructive  effect  of  floodwaters  in  the  wash 
channels,  32  inverted  siphons  have  been  pro- 
vided throughout  this  40-mile  reach  of  canal. 
These  siphons  are   reinforced   concrete   struc- 


tures of  the  double-barrelled,  rectangular  box 
type.     The  inside  dimension  of  each  box   is  In 

by  11  feel.  Siphon  lengths  \ar\  a< cording  to 
the  estimated  quantity  of  tloodwaters  that  may 
be  expected  to  pass  through  t  hem.  At  each  end 
of  the  siphons,  reinforced  concrete  transitions 
occur,  with  sidewalls  changing  from  the 
normal  '1  :  1  slope  of  t  he  adjacent  earth  sect  ion 
to  the  vertical  walls  of  the  siphon  boxes. 
Xutural  gradients  of  wash  channels  have 
been  maintained  wherevei    practicable. 

For  protection  of  earth  canal  banks  at 
siphon  extremities,  reinforced  concrete  wing 
walls  have  been  constructed.     Sloped   paving 

extending     from     the     base     of     these     walls     to 

below  the  wash  grade  is  also  provided  to  pre- 
vent undermining  of  the  retaining  walls,  or 
of  other  portions  of  the  structure. 

Mosl  of  the  wash  siphons  for  this  division 
of  the  canal  arc  subject  to  very  low  hydro- 
static pressure.  One  of  the  siphons,  however, 
will  be  subject  to  a  head  of  54.8  feet.  For 
this  structure,  a  single  circular  type  of  bar- 
rel wilh  a  14-foot  6-inch  inside  diameter  will 
be  used  to  provide  greater  strength  than  could 


Use  of  prefabricated  steel  forms  for  transition  wing  walk  on  typical  siphon  crossing — 

Coachella  Branch 
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be   obtained    in    a    rectangular    type   of   box. 

In  addition  to  the  32  siphons  there  will  be 
I  automatic  spillways.  There  will  be  5  checks 
also  in  this  division.  Four  of  these  checks 
will  be  integral  with  wash  siphons.  The  spill- 
ways will  he  equipped  with  10-  by  6-foot  top- 
seal  electrically  or  automatically  operated 
radial  gates.  Checks  will  be  equipped  with 
Hi-  by  12-fool  electrically  operated  radial 
gates.  Five  wash  inlets  are  also  provided. 
These  are  reinforced  concrete  spillway  struc- 
tures and  will  serve  as  inlets  to  the  canal 
for  storm  water,  collecting  on  the  upper  side 
of  the  canal,  that  cannot  economically  be  di- 
verted into  the  main  wash  channels. 

For  economical  construction,  all  rectangular 
siphon  boxes  have  been  made  uniform  in  size. 
transitions  at  the  inlet  and  outlet  ends  also 
have  been  designed  t<>  uniform  dimensions. 
except  in  the  tour  cases  in  which  check  gates 
are  to  be  installed  at  the  inlet  ends  of  the 
siphons.  This  standardization  of  barrel  sec- 
tions and   transitions    made   the   use   of  steel 


diversion  dikes  with  heavy  blankets  of  riprap 
at  points  where  they  intercept  the  washes. 
One  of  the  construction  problems  faced  dur- 
ing the  progress  of  this  work  is  that  of  ob- 
taining sufficient  quantities  of  satisfactory 
rock  to  be  used  as  riprap.  The  only  deposit 
of  suitable  material  that  has  been  found  in 
the  vicinity  is  located  l'  miles  from  the  main 
canal  line,  and  opposite  a  point  which  is  ap- 
proximately midway  between  the  ends  of  the 
work'.  Thus,  the  maximum  haul  for  riprap 
material  is  about  22  miles. 

Sand  and  gravel  to  be  used  in  the  manufac- 
ture of  concrete  for  structures  on  the  Con 
chella  Branch  Canal  have  been  obtained  from 
a  deposit  located  on  what  is  known  as  the 
"Old  Beach  lane."  or  the  shore  line,  of  an 
ancient  lake. 

In  order  to  transport  material,  supplies,  and 
equipment  to  the  various  structure  sites,  it  has 
been  necessary  to  construct  a  surfaced  oper- 
ating road  parallel  to  the  canal  throughout  the 
entire    40-mile    length    of    the    division.     Al- 


Floodwaters  cross  Coachella  Branch  between  head-walk  at  each  end  of  box  section 


*0**\ 


~*     '  \  "  "*'*""■  .'■  &   **^r^^>%  _ 


forms  economically  practicable,  thus  greatly 
facilitating  construction  and  reducing  costs. 

Although  the  canal  is  crossed  by  many 
wash  channels,  siphons  are  provided  for  only 

the  larger  ones,  while  diversion  cht els  and 

dikes  are  constructed  on  the  upper  side  of  the 
canal  to  intercept  the  flows  of  intermediate 
washes  and  direct  them  to  the  main  siphons. 
Approximately  S9  miles  of  diversion  dikes  are 
required  for  the  protection  of  canal  banks 
along  t  he  second  division. 

Owing  to  the  steep  natural  gradients  of 
the  wash  channels,  and  the  consequent  high 
run-off  velocity,  it   is  necessary  to  protect  the 


though  the  work  has  not  been  carried  on  si- 
multaneously on  all  of  the  structures  included 
in  Ibis  section  of  the  canal,  it  has  been  started 
on  15  of  the  structures  which  are  distributed 
over  a  distance  of  approximately  16  miles.  In 
some  instances,  work  has  progressed  on  as 
many  as  S  of  these  structures  at   one  time. 

Iii  order  to  carry  on  this  amount  of  work 
wiib  a  minimum  outlay  for  equipment,  each 
piece  has  been  made  as  mobile  as  possible. 
For  this  purpose,  all  of  the  smaller  pieces 
such  as  compressors,  lighting  plants,  butane 
gas  tanks,  and  pumps  are  mounted  on  pneu- 
matic-tired chassis. 


Three  1-yard  pavers  are  used  in  mixing  con- 
crete. A  50-ton  rubber-tired  trailer,  which  is 
towed  by  1  or  2  motor-patrol  road-graders, 
is  used  for  transporting  the  mixers  between 
structure  sites.  Concrete  aggregates  are  dry- 
batched  at  a  central  batching  plant  located  at 
the  sand  and  gravel  pit  and  are  then  hauled 
to  the  mixers  in  batch  trucks.  The  beds  of 
these  trucks  are  divided  into  4  compartments, 
each  of  which  has  sufficient  capacity  for  the 
aggregates  required  in  a  5%-sack,  or  1-yard 
concrete  batch.  On  the  longer  hauls,  as  many 
as  10  trucks  are  used  at  one  time  to  transport 
aggregates  to  the  mixers. 

It  has  been  necessary  to  transport  water 
for  construction  purposes  by  pipe  line  from 
the  nearest  irrigation  lateral,  a  distance  of 
7.500  feet  from  the  canal  line.  Water  is  dis- 
charged into  storage  tanks  or  natural  reser- 
voirs, and  from  these  reservoirs  pumped 
through  another  pipe  line,  parallel  to  the 
(anal,  to  the  various  structure  sites.  A  total 
of  58,000  feet  of  4-inch  pipe  is  required  to 
carry  water  from  the  irrigation  lateral  to  the 
most  distant  structure  site. 

Because  of  the  high  air  temperatures  that 
prevail  in  this  area  during  the  summer 
months,  the  concrete  placing  season  on  Bureau 
of  Reclamation  work  is  limited  to  the  months 
of  October  to  May.  inclusive.  Even  during 
that  period,  special  precautions  are  sometimes 
taken  to  keep  concrete  temperatures  below 
'.in  F.  During  the  months  of  April  and  May 
1040  it  was  especially  difficult  to  maintain 
concrete  temperatures  below  90°  F.  This  was 
mainly  on  account  of  the  heat  that  would  be 
absorbed  by  mixing  water  in  transit  along  ex- 
posed pipe  lines.  These  lilies  are  laid  on  the 
surface  of  the  ground  and  are  subjected  to 
the  direct  rays  of  the  sun  throughout  their 
entire  length.  In  early  April  it  became  nec- 
essary to  place  concrete  during  the  night,  in 
order  to  take  advantage  of  the  cooler  air,  but 
in  order  to  be  abb'  to  place  concrete  in  day- 
light hours  also,  a  water  cooling  tower  was 
constructed  which  proved  to  be  very  effective 
in  lowering  the  temperature  of  the  water  from 
the  pipe  line  and  thus  maintaining  lower 
concrete  temperat ures  in  daytime  placement 
periods. 

In  addition  to  the  building  of  diversion 
channels  and  concrete  structures,  work  in 
progress  also  includes  excavation  of  approxi- 
mately 4(1  miles  of  earth  canal.  The  canal 
through  this  section  varies  in  bottom  width 
from  4(1  feet  at  the  upper  end  to  40  feet  at  the 
lower  end.  In  many  places  along  the  main 
canal,  a  type  of  material  is  being  encountered 
that  very  closely  resembles  beach  sand,  con- 
sisting of  line  particles  of  sand  of  uniform  size. 
Where  this  material  is  encountered,  it  is  nec- 
essary to  excavate  the  canal  beyond  designed 
limits  to  permit  future  construction  of  a  clay 
lining   if    it    is    later   considered    desirable. 

It  is  anticipated  that  concrete  work  will  be 
completed  in  the  fall  of  1041.  At  the  present 
rate  of  progress,  it  is  estimated  that  canal 
excavation  under  the  contract  will  be  com- 
pleted by  the  end  of  1042. 
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Excavation  for  Parker  Dam  Power  Plant 


By  TOM  R.  JOHNSON,  Associate  Engineer 


EXCAVATION  for  the  Parker  Dam  power 
plant  lays  no  claim  to  the  superlatives  ap- 
plied to  many  present-day  johs.  The  yard- 
age removed  was  not  the  largest,  neither 
were  conditions  the  toughest,  but  to  keep 
costs  under  an  extremely  low  I » i <1  called  for 
plenty  of  efficiency,  ingenuity,  and  plain  hard 
work. 

For  $276,000  Clyde  W.  Wood  of  Los  Angeles 
agreed  to  remove  the  top  of  two  small  moun- 
tains amounting  to  332,000  cubic  yards  of  solid 
rock  for  $0.48  per  cubic  yard,  excavate  13. .100 
cubic  yards  of  27-foot  diameter  tunnel,  also 
solid  rock,  for  $5.90  per  cubic  yard,  and  fi- 
nally complete  powerhouse  foundation  exca- 
vation of  6,000  cubic  yards  of  $2  rock.  In 
addition  his  contract  called  for  him  to  fur- 
nish and  erect  280,000  pounds  of  tunnel  lining 
at  $0.09  per  pound. 

Parker  Dam  is  located  on  the  Colorado 
River  50  miles  downstream  from  Needles. 
Calif.  The  dam  was  completed  by  the  Bu- 
reau of  Reclamation  in  1938.  The  powerhouse 
river  wall  was  built  to  an  elevation  above  tail- 
water  level  at  that  time  to  take  advantage 
of  the  same  cofferdams  used  in  the  construc- 
tion of  the  dam.  This  allowed  subsequent 
final  construction  of  the  powerhouse  in  the 
dry  at  some  future  date,  possibly  1950.  How- 
ever, power  demand,  particularly  in  the  Salt 
River  Valley,  Ariz.,  exceeded  all  expectation 
with  the  result  that  contracts  were  made  ne- 
cessitating construction  of  the  project  at  this 
time.  These  contracts  were  between  the 
United  States,  the  Metropolitan  Water  Dis- 
trict of  Southern  California,  the  Salt  River 
Valley  Water  Users'  Association  operating 
the  Salt  River  project.  Arizona,  and  the 
Central  Arizona  Light  &  Power  Co.  of  Phoe- 
nix, Ariz.  In  general,  these  contracts  pro- 
vide for  the  immediate  construction  of  the 
Parker  Power  Plant  and  transmission  lines 
from  Parker  Dam  to  Phoenix  and  to  Blaisdell 
(near  Yuma).  Ariz.  Provisions  were  made 
in  these  contracts  for  immediate  transmission 
of  Boulder  Dam  power  oven'  the  Metropolitan 
Power  District  lines  to  Parker  Dam.  thence 
over  the  new  Bureau  of  Reclamation  line  to 
Phoenix.  This  hook-up  will  be  discontinued 
when  the  Parker  Power  Plant  goes  into  opera- 
tion. Power  will  be  supplied  to  the  Salt  River 
Valley  Water  Users'  Association  and  to  the 
Central  Arizona  Light  &  Power  Co.  Each 
will  be  entitled  to  receive  30.000  kilovolt- 
amperes  for  20  years  and  each  will  make  a 
minimum  animal  payment  of  $220,000.  Power 
will  also  be  furnished  the  United  States  In- 
dian Service  at  Parker,  Ariz.,  and  to  the  Gila 
project  near  Yuma,  Ariz.  Revenue  derived 
from  the  sale  of  power  will  be  used  to  repay 
the  cost  of  the  Parker  Dam  power  project. 


Clyde  W.  Wood  Was  given  notice  to  proceed 
on  November  21,  1930,  and  Government  forces 
began  construction  of  the  powerhouse  as  rap- 
idly as  excavation  progress  permitted  in  an 
effort  to  complete  three  40,000-horsepower  gen- 
erating units  in  the  shortest  possible  time. 

As  will  be  seen  on  (he  accompanying  draw- 
ing, the  upstream  edge  of  the  powerhouse  is 
only  a  short  distance  downstream  from  the 
right  abutment  of  the  dam.  The  dimensions 
of  the  powerhouse  arc  roughly  130  by  300  feet. 
The  forebay  as  excavated  originally  extended 
from  the  trashrack  structure  to  line  X-X. 
The  contract  just  completed  had  extended  the 
forebay  approximately  8)  feet  downstream 
and  removed  the  top  of  the  hill  as  indicated 
in  section  A-A.     Four  tunnels  through  the  re- 


maining portion  of  the  hill  connect  the  power- 
house and  forebay  areas.  The  switchyard 
area,  excavated  under  Clyde  W.  Wood's  con- 
tract, begins  at  a  point  near  the  forebay  and 
extends  043  feet  downstream,  parallel  with 
Hie  river. 

Penstock  Tunnels 

Four  penstock  tunnels,  built  on  a  slope  of 
2:!  feet  per  hundred,  connect  the  inlet  portal 
face  of  the  forebay  with  the  powerhouse.  The 
tunnels  approach  the  turbine  unit  eenferline 
obliquely,  resulting  in  varying  lengths  of  140 
to  177  feet.  All  four  tunnels  are  nearly  par- 
allel and  all  have  a  slight  curvature  in  an  in- 
clined plane.     The  upstream  103  feet  is  on  a  23 


Powerhouse  area  from  downstream.     One  of  the  penstock  tunnels  is  visible  just  above 

the  dragline  excavator 
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percent  grade  l>ui  becomes  level  ;ii  the  down- 
stream end  after  passing  through  the  in- 
clined curve  The  upstream  end  of  each  tun- 
nel is  flared  to  form  an  elliptical  opening  of 
27-foot  width  and  40-fool  height  to  the  regu- 
lar 27-foot  diameter  seel  ion  in  a  distance  of 
-in  feet. 

Excavation  of  the  tunnels  was  begun  from 
the  downstream  end.  The  portals  of  the 
three  tunnels  farthest  downstream  presented 
no  particular  difficulty  in  development.  Short 
rounds  of  few  holes  ami  light  loading  were 
used  unlil  ;i  vertical  face  ef  full  27-fool  diam- 
eter was  exposed.  This  wink  was  done  by 
jackhammer  drilling  from  improvised  scaf- 
folding or  muck  piles.  The  farthest  down- 
stream tunnel  required  roof  support  to  get 
underground  but  aside  from  this,  all  these 
tunnels  were  driven  through  their  entire 
length  without  ribs  or  lagging.  Tunnel  1. 
farthest  upstream,  entered  a  rock  face  at  such 
an  angle  that  no  roof  ai  cbing  was  offer!  he  for 
the  first  2."i  feet.  This  necessitated  a  squaring- 
up  of  the  face  as  well  as  the  installing  of  struc- 
tural lin^s  and  lagging  for  '.)  feel  before  the 
rock  was  deemed  to  he  safe. 

As  soon  as  portal  development  permitted, 
use  was  made  of  an  ingenious  type  of  jumbo 

perfected    by  Clyde  W.    W 1.     Adapted    for 

full  circular  heading  drilling,  this  jumbo  con- 
sisted  of  two  stiueini  il    lings  "1  f »  feet    in   di- 


ameter, separated  by  pipe  rungs  and  mounted 
on  a  two-wheel  carriage.  The  rings  in  con- 
junction with  three  radial  pipe  arms  that 
served  as  drifter  moulds,  made  up  a  unit  that 
could  be  tipped  back  and  forth  on  a  transverse 
axle  and  raised  or  lowered  by  hydraulic  jacks. 
Power  for  tipping  was  provided  by  a  tractor 
hoisr  through  blocks  and  falls  attached  to  the 
to]i  id"  the  ring  assembly. 

The  jumbo  was  pushed  into  position  by  an 
RD-8  caterpillar  tractor,  the  ring  assembly 
raised  to  the  proper  elevation  by  hydraulic 
jacks  and  tipped  to  the  right  inclination  by 
the  blocks  and  falls. 

Two  4-inch  drifters  were  mounted  on  each 
of  the  three  radial  aims  which  could  he  ro- 
tated by  hand-operated  chain  hoists,  ('lamps 
on  the  radial  arms  allowed  fixing  the  drifters 
at  any  required  distance  from  the  center. 

Using  this  jumbo  with  a  complement  of  5 
drillers,  .1  chuck  tenders,  2  nippers,  and  a 
foreman,  a  full  heading  could  he  drilled  and 
shot  in  less  than  an  S-llOur  shift.  The  drifters 
averaged  13  feet  per  hour,  total  time,  which 
included  loading  time  of  approximately  1(1  per- 
cent. Eight-foot  rounds  were  drilled  in  all 
tunnels  except  the  one  nearest  the  dam;  here 
rounds  were  limited  to  <i  feel  by  reason  of 
the  proximity  of  the  dam  abutment. 

A  typical  heading  consisted  of  (i  cut  holes. 
14    relievers.   18   holes   distributed   uniformly 


Inlets  to  four  2  7-foot  diameter  penstock  tunnels.     Flared  transitions  at  the  upstream 
end  of  each  tunnel  result  in  an  opening  27  feet  wide  by  40  feet  high 
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along  a  11%-foot  radius,  and  :;<;  along  the 
outer  periphery. 

By  use  of  the  <)  to  10  delays,  the  holes  were 
tired  in  groups  progressively  from  the  center, 
not  exceeding  11  holes  in  one  delay.  The 
weight  of  -to  percent  gelatine  dynamite  was 
limited  to  not  more  than  ."ill  pounds  per  delay 
and  was  generally  less.  Eight-foot  rounds 
pulled  an  average  Of  between  <>  and  7  feet 
of  ground,  6-foot  rounds  about  41L..  One  and 
nine-tenths  pounds  of  dynamite  were  required 
per  cubic  yard  of  rock   removed. 

.Muck  from  the  tunnels  was  loaded  by  the 
1%-cnbic  yard  Lorain  shovel  previously  em- 
ployed mi  the  open  cut  work.     It  was  adapted 

to    tunnel    use   by    shortening   the   1 m   and 

stick,  removing  a  portion  of  the  after  carriage, 
and  substituting  a  50  horsepower  electric  mo- 
tor for  the  gasoline  engine.  The  shovel  loaded 
directly  into  the  6-cubic  yard  White  and  Hug 
trucks:  this  facilitated  by  cutting  off  a  por- 
tion of  the  high  sides  of  the  truck  bodies  used 
in  the  open  cut  work. 

The  upstream  flare  of  the  tunnel  was  formed 
by  increasing  the  roof  grade,  the  floor  grade 
remaining  unchanged.  The  circular  junibo 
frame  was  not  adaptable  t<>  drilling  full  head- 
ing of  increased  height  in  the  flared  section. 
Therefore,  the  tunnels  were  holed  through  as 
a  circular  section  on  the  floor  grade  and  then, 
witli  the  jumbo  reversed  in  direction  and  ele- 
vated by  cribbing  placed  on  muck,  a  single 
long  round  (12  feet  I  removed  the  hulk  of  the 
roof  rock.  Tight  rock  between  the  end  of 
this  round  and  the  normal  section  was  sloped 
from  a  t  imber  frame  jumbo  built  on  a  Moreland 
truck. 

Tunnel  Roof  support 

It  should  he  emphasized  that  care  exercised 
by  the  contractor  in  hole  spacing,  loading,  and 
shooting  was  mainly  responsible  for  the  rock 
holding  uji  well  during  and  after  the  tunneling 
process.  Less  care  certainly  would  have  re- 
sulted in  overbreak.  ragged,  unsound  faces, 
and    added    support    difficulties. 

A  contact  zone  cuts  through  the  downstream 
portion  of  all  tunnels  with  a  dip  of  approxi- 
mately Hi  degrees.  Above  this  contact  the 
rock  is  fairly  'inn  and  sound,  hut  appreciably 
altered,  granitic  rock.  Il  is  of  reddish-brown 
color,  closely  jointed  in  all  directions,  and 
without  any  regular  pattern.  Below  the  con- 
tact the  rock  is  similar  except  that  alteration 
is  more  pronounced,  with  closer,  irregular 
jointing.  Scattered  parts  of  the  mass  have  a 
tendency  to  crumble.  The  contact  zone  is 
about  12  inches  thick  and  is  associated  with 
the  underlying  rock. 

The  rock,  however,  was  subject  to  air- 
slacking  over  relatively  short  periods  of  time. 
Placing  of  the  steel  penstock  tunnel  lining  and 
subsequent  concreting  being  possibly  a  year 
distant  required  tunnel  support  against  such 
falling  rock  as  air-slacking  might  engender. 
To  such  end  roof  liner  plates  were  erected 
7  feet  rigid  and  left  of  the  centerline.  These 
one-fourth-inch  thick.  2  feet  wide  and  3  feet 
long  steel  plates  rested  on  6-inch   I-beams  at 
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17.25  pounds  rolled  to  a  circular  section  of 
L3-fool  neat  inside  radius.  The  structural 
rings  were  placed  on  3-foot  .."-inch  centers  and 
were  tangential  1  foot  8  inches  above  spring- 
ing line  to  a  concrete  wall  plate  •'!  feet  4  inches 
below  springing  line. 

All  tight  r<><-]<  trimming  was  performed  as 
each  structural  ring  was  erected,  the  preced- 
ing ring  acting  as  a  guide.  Liner  plates  •_'.  5, 
and  7  right  and  left  of  centerline  were  welded 
to  the  structural  rings,  the  others  being  bolted 
so  as  to  facilitate  removal  immediately  prior 
to  concreting.  Timber  Stulls  were  installed 
between  the  roof  and  the  structural  rings  ad- 
jacent to  the  welded  plates.  All  ring  and 
liner  plate  erection  was  done  from  a  timber 
frame  jumbo  erected   on   a    Moreland   truck. 

The  method  of  tunnel  driving  used  by  Clyde 
W.  Wood  developed  a  section  of  minimum  over- 
break  in  the  shortest  possible  time.  No  major 
accidents  occurred  during  the  driving,  although 
in  placing  the  liner  steel  one  workman  suf- 
fered a  serious  but  not  permanently  damag- 
ing fall. 

Fun  hdjl 

Excavation  of  the  forebay  may  lie  divided 
into  three  main  steps.  The  first  stage  con- 
sisted of  removing  the  hill  above  the  Level 
of  the  roadway  at  the  crest  of  the  dam.  This 
involved  cuts  ranging  up  to  ISO  feet.  The 
contractor  started  at  the  to])  and  took  off  suc- 
cessive 18-foot  layers  of  rock  until  roadway 
level  was  reached.  Hock  slopes  were  gener- 
ally trimmed  as  excavation  progressed.  The 
second  step  in  forebay  excavation  involved  all 
rough  excavation  between  the  level  of  the  road- 
way ai  the  crest  of  the  dam  and  the  floor 
of  the  forebay — a  vertical  distance  of  55  feet. 
As  this  material  had  to  he  hauled  out  of  the 
forebay  area,  a  steep  ramp  was  built  along  one 
side.  The  final  and  third  stage  consisted  of 
the  removal  of  the  ramp  and  also  the  final 
trimming  of  side  slopes  below  the  level  of 
the  roadway  at  the  crest  of  the  dam.  Since 
concrete  is  to  be  placed  against  most  of  the 
rock  surfaces  in  this  part  of  the  forebay.  close 
adherence  to  neat  lines  was  desired.  All 
muck  removed  during  this  final  work  was 
hauled  out  through  the  tunnels.  The  rock 
in  the  forebay  area  was  of  uniform  hardness 
which  developed  muck  of  regular  size,  tend- 
ing toward  easy  shovel  loading  and  bulldozer 
manipulal  ion. 

As  the  excavation  of  the  forebay  was  close 
to  the  dam.  special  tests  were  made  to  be 
sure  thai  the  shock  created  by  blasting 
would  not  injure  the  completed  concrete 
si  ructure. 

For  the  purpose  of  blasting  control  tb" 
forebay  was  arbitrarily  divided  into  four 
areas.  Maximum  limits  of  weight  of  4(1  per- 
cent dynamite  per  delay  were  assigned  to 
each  area  depending  on  the  proximity  of  ibe 
area  to  the  dam  abutment.  Limits  of  75. 
bid.  15(1,  and  200  pounds  were  set  for  cor- 
responding minimum  distances  of  90,  Kid.  210, 
and  260  feet.  The  75-pound  limit  was  re- 
duced  to  50  below  the  level  of  the  dam  crest. 


KtritcJiyard 

The  switchyard  covers  a  large  area  broken 
into  two  benches.  The  lower,  upstream 
bench  is  130  feet  wide  and  .'5(15  feet  long. 
The  downstream  bench  is  the  same  width 
and  220  feet  in  length.  The  downstream 
bench  is  62  feet  higher  and  a  1  to  ]  slope 
connects  the  two. 

The  contour  of  the  original  ground  was 
rugged  wilh  indicated  cuts  exceeding  80  feet 
to  grade.  The  lowest  point  was  a  saddle  in 
the  center  of  the  lower  bench.  To  this  point 
the  contractor  constructed  a  temporary  side 
hill  service  road.  From  the  saddle,  excava- 
tion was  directed  both  upstream  and  down- 
stream by  jackhammers  followed  by  wagon 
drills.  One  wagon  drill  was-  mounted  on  the 
front  end  of  a  75-horsepower  caterpillar  trac- 
tor and  was  suited,  as  were  the  jackham- 
mers. to  the  rugged  terrain.  Wagon  drills 
of  the  conventional  type  followed  after  ini 
tial    leveling    rounds. 

At  the  downstream  end  of  the  lower  bench 
the  rock  along  centerline  rose  almost  (id  feet. 
A  ramp  constructed  on  one  side  of  this  rise 
allowed    access    to    the   higher   bench. 

Depth  of  round  was  limited  by  the  18-foot 
length  of  available  wagon  drill  sleel  until 
final  grade  was  approached.  Holes  of  this 
depth  were  drilled  on  Id-foot  centers,  cham- 
bered and,  generally  speaking,  fired  on  no- 
delays.  Xo  restriction  as  far  as  amount  of 
esplosive  or  pattern  of  delaying  was  imposed 
on  the  contractor  except  at  the  extreme  up- 
stream end.  Here  owing  to  the  proximity  of 
the  right  abutment  of  the  dam.  a  limit  of 
250  pounds  of  4(i  percent  dynamite  to  one 
delay   was  established. 

The  muck  resulting  was  generally  disap- 
pointing from  (he  viewpoint  of  the  contrac- 
tor. The  rock  in  the  switchyard  area  con- 
sisted of  huge  plums  of  hard,  dense  granite 
surrounded  by  rock  sufficiently  altered  as 
to  make  it  relatively  soft.  The  force  of  the 
explosive  sought  out  the  weaker  zones  encas- 
ing the  harder  with  the  result  that  many 
large  ''donickers"  defied  both  bulldozer  and 
2-cable  yard  shovel.  Plugging  of  these  boul- 
ders proved  to  be  a  regular  and  expensive 
operation. 

forty  percent  nitroglycerine  base  bag 
powder  was  the  general  rule  in  the  open  cut 
work  although  some  L'O  percent  was  used. 
Slightly  over  five-eights  pounds  of  powder 
was  required  per  cubic  yard  of  rock. 

Poiverhoii.se   Foundation 

Clyde  W.  Wood's  original  contract  called 
for  the  removal  of  6,000  cubic  yards  of  rock 
excavation  in  the  powerhouse  area.  The 
purpose  of  this  excavation  was  to  develop 
trenches  lor  the  penstocks  adjacent  to  the 
downstream  tunnel  portal.  Several  benches 
developed  at  and  above  elevation  361  also 
contributed  to  this  yardage.  No  unusuajl 
features  were  encountered  in  this  excava- 
tion.    Muck  was  hauled  away  from  the  area 


on  a  temporary  ramp  over  the  downstreaii 
powerhouse    river   wall. 

A  supplemental  contract  was  made  with  th< 
contractor  to  remove  an  additional  4,000  cubic 
yards  of  rock  in  the  powerhouse  area  to  ai 
elevation  32  feet  lower  than  originally  con 
templated.  The  purpose  of  this  excavatiol 
was  to  develop  additional  longitudinal  benches 
an  intermediate  bench  at  elevation  345  anj 
the  lowest  at  320.  The  intermediate  bencl 
being  only  7  feet  wide  did  not  permit  propei 
access  of  excavation  equipment  inasmuch  a: 
these  benches  were  bounded  at  the  ends  bj 
the  powerhouse  liver  wall. 

As  a  solution  to  a  difficult  muek-handlinf 
problem  the  rock  was  blasted  and  allowed  t( 
fall  or  was  hand-mucked  to  the  lowest  bench 
Here  it  was  consolidated  by  a  caterpillar  trac 
tor  at  the  junction  of  a  small  natural  ravinl 
connecting  the  highest  and  lowest  benches 
The  dragline  situated  on  the  highest  bencl 
had  no  difficulty  in  withdrawing  the  muck  u] 
the  ravine. 

Subsequent  concreting  in  the  ravine  are; 
prior  to  completion  of  excavation  in  the  down 
stream  portion  of  the  powerhouse  led  to  ; 
variation  of  the  method  outlined.  Sufficien 
muck  was  allowed  to  accumulate  on  the  low 
est  bench  to  allow  the  I'.j-cubic  yard  Loraii 
shovel  to  be  ramped  down.  From  here  muej 
was  shoveled  directly  into  the  dragline  bucket 
Upon  completion  the  shovel  was  removed  lu 
means  of  a  timber  ramp. 

The  Parker  Dam  Power 
Project 

THE  accompanying  picture  portrays  tin 
change  that  is  taking  place  at  Parker  Dam  oi 
the  Colorado  River.  Parker  Dam  was  com 
pleted  in  the  summer  of  1938.  At  that  time  tin 
demand  for  power  development  was  considered 
to  be  15  or  I'd  years  in  the  future  and  as  i 
consequence  the  only  concession  to  power  was 
in  the  form  of  a  concrete1  wall  immediately 
below  the  dam  which  was  to  function  as  i 
cofferdam  during  the  later  construction  am 
was  also  to  become  part  of  the  powerhouw 
subst  rucl  ure. 

Although  it  was  originally  planned  to  fur 
nish  power  to  the  area  around  Phoenix.  Ariz, 
no  immediate  demand  was  anticipated.  How- 
ever, a  water  shortage  in  the  Salt  River  Val 
ley  reducing  water  power  generation  made  il 
desirable  that  Parker  power  installations  1)6 
expedited  to  the  maximum  and  transmission 
lines  constructed  from  the  power  plant  tc 
Phoenix  as  soon  as  possible.  Since  the  lines 
would  be  completed  long  before  power  could 
be  made  available  from  Parker,  a  special 
arrangement  between  the  Metropolitan  Watei 
District  of  Southern  California  and  the  Salt 
River  Valley  Water  Users'  Association  was 
made  whereby  the  association  would  be  sup- 
plied Boulder  Dam  power  over  the  district's 
line  to  Parker.  The  necessary  contracts  were 
negotiated  in  late  1938  only  a  few  months  after 
the  dam  was  completed.     Surveys  were  begun 
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Parker    Dam    power    plant    being    con- 
structed  in   foreground 


in  early  1939  and  transmission  line  construc- 
tion tn  Phoenix  swiftly  followed.  The  Phoe- 
nix area  has  been  supplied  with  power  from 
Boulder  Dam  at  the  continuous  rate  of  20,000 
horsepower  since  January  1940. 

The  power  project  consists  of  a  large  power- 
house on  the  California  side  of  the  Colorado 
River  just  below  Parker  Dam.  Provision  1ms 
been  made  for  four  40,000  horsepower  units 
with  the  necessary  transformers  and  switch- 
ing facilities.  Transmission  lines  from  Par- 
ker Dam  to  Phoenix,  140  miles,  and  from 
Parker  Dam  to  the  Gila  project,  120  miles,  were 
completed  in  early  1!!40.  Transmission  lines 
proposed  extend  from  Phoenix  to  Sacaton,  50 
miles:  Phoenix  to  Tucson.  \'S>  miles:  and  from 
the  Gila  project  to  Drop  No.  4  in  the  Imperial 
Valley,  a  distance  of  about  50  miles.  A  large 
substation  with  synchronous  condenser  equip- 
ment is  proposed  for  Phoenix  and  substations 
are  to  be  constructed  also  at  Tucson,  on  the 
Gila  project  and  at  Drop  No.  4.  The  total 
estimated  cost  of  the  project  is  $14,860,000. 

The  main  part  of  The  construction  work  at 
Parker  Dam  is  being  done  by  Government 
forces.  Excavation  of  the  forebay  and  tun 
nels  and  the  fabrication  and  installation  of 
the  penstocks  are  by  contract.  Excavation  is 
now  nearing  completion. 


Philip  A.   Rosenciorii   on   Federal 
Board  of  Surveys  and  Maps 

Philip  A.  Rosendorn,  chief  draftsman  of  the 
Bureau  of  Reclamation,  has  been  designated 
representative  of  the  Bureau  on  Hie  Federal 
Board  of  Surveys  and  Maps,  vice  Walter  I. 
Swanton,  retired. 


Commercial  Gladiolus  in  the  Yakima  Valley 

By  J.  T.  ROBERTSON,  President,  Washington  Gladiolus  Society 


A  VERY  large  percentage  of  the  gladiolus 
bulbs  grown  commercially  in  the  United 
States  for  many  years  has  been  grown  in  the 
West,  particularly  around  Grants  Pass,  Greg., 
and  throughout  the  Willamette  Valley  aim 
in  the  Puget  Sound  area. 

Much  of  tlie  soil  in  a  certain  region  has 
become  foul  as  one  result  of  this  continued 
growing,  and  planters  have  begun  looking  for 
new  localities  because  many  of  their  east- 
ern customers  to  whom  bulbs  have  been  and 
still  are  shipped  in  car  lots  are  becoming 
skeptical  as  to  the  quality  of  the  bulbs  grown 
under  existing  conditions.  Some  of  these 
growers  have  already  moved  to  new  locations 


J.  T.  Robertson  in  his  screened-in  bulb- 
drying  shed 


and  it  has  been  the  hope  of  the  writer  to  in 
terest  them  in  the  possibilities  of  the  Yakima 
Valley,  where  bulbs  can  lie  grown  as  advan- 
tageously as  in    any  other   locality. 

The  Yakima  Valley  has  to  offer:  (li 
Ground  that  is  free  from  any  gladiolus  dis- 
eases, and  being  largely  virgin  soil  so  far  as 
gladiolus  culture  is  concerned,  is  in  such  shape 
that  the  grower  will  dig  stock  true  to  name, 
which  is  not  the  case  where  plantings  have 
been  made  over  several  years;  and  (2)  a 
long  season  which  enables  growers  to  plant 
early  and  allows  ample  time  in  the  fall  to 
dig  and  thoroughly  cure  the  bulbs. 

The    writer    lias    bad    several    recent    let- 
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Robertson,  president,  Washington  Gladiolus  Society,  and  crew  digging  and 
screening  gladiolus  bulbs  on  one  of  his  tracts  near  Sunnyside 


iris  from  eastern  commercial  growers  com- 
plaining of  the  poor  results  from  some  of  the 
districts  above  referred  to,  which  they  attrib- 
uted to  disease-laden  soil,  and  one  grower 
in  the  Puget  Sound  area  has  stated  that  he 
has  been  tempted,  after  digging  in  the  tali. 
to  ship  his  bulbs  here  to  he  cured. 

Growers  on  a  [arge  scale,  as  many  of  these 
growers  arc.  have  a  very  heavy  investment 
in  their  present  locations  with  all  the  perma- 
nent equipment  necessary  to  handle  the  bulbs, 
and,  as  moving  is  quite  a  consideration,  this 
probably  explains  why  we  have  not  had  any 
real  response  to  the  imitations  sent  out  t.> 
"come  and  see  for  yourself." 

For  some  years  we  have  worked  to  the 
enil  that  we  might  have  the  Washington 
(Stale)  Gladiolus  Society  put  on  its  annual 
show  in  the  Yakima  Valley,  but  until  this 
year  the  executive  hoard  of  that  group,  con- 
sisting for  the  most  part  of  commercial 
growers  west  of  the  Cascades,  was  not   par- 


ticularly interested  in  our  proposal,  and  there 
are  probably  legitimate  reasons  why  those 
who  generally  put  mi  large  displays  at  the 
show  should  object  because  of  transportation 
of  their  bloom.  This  year,  as  a  result  of 
the  election  of  the  writer  to  the  presidency 
of  the  society,  I).  N.  Wood  of  Sunnyside  to 
the  secretaryship,  and  (i.  Hilton  of  Zillah  to 
the  vice  presidency  of  the  Eastern  Division, 
we  had  a  majority  on  the  board  and  the  west- 
erners capitulated  to  us.  The  entire  finan- 
cial burden  was  borne  by  Sunnyside.  which 
put  on  an  excellent  show,  attracting  large 
crowds  from  all  sections  of  the  State  and 
from   other   States. 

The  prime  object  of  any  such  show  is  to 
educate  th<  visiting  public  in  gladiolus  ami 
to  stimulate  interest  in  home  planting  which 
naturally  increases  the  sales  of  bulbs,  the 
commercial  growers'  business.  Behind  our 
show  was  the  idea  that  we  could  expect  a 
number  of  commercial  growers  from  different 


sections  who  might  see  the  possibilities  of 
our  valley  and  in  this  we  were  not  disap- 
pointed; in  fact,  the  displays  put  on  by  the 
commercial  growers  exceeded  our  expecta- 
tions Many  of  those  present  were  non- 
exhibitors  and  some  of  them  helped  in  the 
judging.  We  had  growers  from  Tacoma, 
Pacific,  Bothell,  Everett,  Lowell,  and  other 
points  in  the  Pugel  Sound  area,  also  one. 
.Milton  Jack,  from  Hatzic,  It.  ( '.  The  non- 
exhibitors  were,  for  the  most  part,  from 
different  sections  in  Oregon,  and  all  left 
very  favorably  impressed  with  our  commu- 
nity and  valley  and  with  memories  that  at 
some  future  time  might  lure  them  to  the 
Yakima  Valley  as  a  good  place  to  locate  and 
to  continue  the  commercial  growing  of 
gladiolus    bulbs. 

Some  of  the  commercial  growers,  in  addi- 
tion to  planting  for  bulbs,  cultivate  for  the 
cut-flower  trade,  and  this  applies  to  those 
near  such  centers  as  Portland,  Seattle.  Ta- 
coma. Everett,  and  Bellingham.  As  a  -jeii- 
eral  rule  these  growers  cannot  figure  on 
cutting  much,  if  any.  bloom  until  well  into 
July.  In  the  Yakima  Valley — and  no  doubt 
this  will  be  more  apparent  on  lands  coming 
under  the  Roza  division,  where  it  is  a  little 
more  frost-free  and,  if  anything,  somewhat 
earlier— we  can  beat  this  by  at  least  a  month 
and.  if  given  a  very  early  season,  by  about 
d  wicks,  which  would  mean  a  much  better 
price  lor  the  bloom  shipped.  An  early  sea- 
son occurred  in  1934  anil  the  writer  started 
cutting  bloom  in  June  ."i.  Shipping  facilities 
from  the  valley  are  such  that  bloom  cut  in 
the  evening  would  reach  Seattle.  Tacoma. 
Portland.  Everett,  or  Spokane  early  the  next 
morning,  almost  as  soon  as  it  could  be  de- 
livered from  the  present  growing  centers 
adjacent    to    the    cities    named. 

Gladiolus  growing,  as  the  writer  sees  it, 
would  be  one  more  crop  for  our  already  well- 
diversified  valley  and  should  he  as  profitable 
to  the  commercial  grower  here  as  in  any 
other  section  of  the  West.  The  quality  of 
bulbs  produced  alSO  WOUld  he  the  equal  of 
those  grown  in  any  other  locality:  in  fact, 
with  conditions  such  as  to  enable  the  growi  r 
to  thoroughly  mature  and  cure  the  bulb.-., 
they  inighl  even  be  superior  to  those  grown 
in    most    other   sections. 


Essential  Features  of  the  Bureau 's  Fish  Hatchery 

at  Leavenworth,  Wash. 

By  S.  E.  HUTTON,  Assistant  Director  of  Information 


AN  institution,  which  Supervising  Engineer 
frank  Banks  calls  the  Bureau's  fish  college,  is 
in  operation  at  Leavenworth,  Wash.,  for  the 
salmon  and  steelhead  classes  of  1940-41.     Its 


tribes  of  migratory  fish  that  formerly  spawned 
above  the  Grand  Coulee  Dam  to  perform  that 
function  hereafter  in  tributaries  of  the  Co- 
lumbia    River    below    the    dam.    because    that 


purpose  is  to  teach  future  generations  of  the  huge    structure    makes    it    impossible   for    the 
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matured  fish  to  reach  the  upper  tributaries, 
and  would  offer  a  fatal  hazard  to  the  down- 
ward migration  of  the  resulting  offspring. 

Since  the  salmon,  the  important  commercial 
fish    to   lie  considered,   returns,   usually   at    the 


age  of  4  years,  to  spawn  in  the  shallows  of 
the  stream  in  which  it  spent  its  early  free 
life  before  migrating  t<>  the  sea,  the  offspring 
offish  which  were  native  to  streams  above  the 
Grand  Coulee  Dam  must  be  planted  in  tribu- 
taries lower  down,  so  as  to  establish  there  the 
spawning  grounds  for  themselves  and  their 
descendants.  This  involves  the  operating  of 
traps  in  the  Columbia  River  at  the  Rock 
Island  Dam,  150  miles  downstream  from  the 
Grand  Coulee  Dam,  and  of  a  large  plant  at 
Leavenworth,  to  which  adult  fish,  bound  up- 
stream  to  spawn,  are  hauled   in  tank   trucks. 

The  essential  features  <>f  the  plani  at  Leav- 
enworth are  holding  ponds,  in  which  the  fish 
reside  until  they  ripen  for  spawning;  a  hatch- 
ery wherein  eggs  are  placed  in  troughs  and 
hatched  :  rearing  ponds,  in  which  young  lisli 
are  bred  to  various  ages  before  being  released, 
in  order  to  reduce  the  mortality  rale,  naturally 
incident  to  the  release  of  freshly  hatched  fiy: 
and  facilities  for  furnishing  water  to  Hie  plan! 
in  required  quantities  and  al  proper  tempor- 
al ares. 

The  holding  ponds  have  been  formed  in  Hie 
channel  of  Icicle  Creek,  about  2  miles  south 
of  Leavenworth,  Wash.,  by  building  four  dams 
across  it.  The  uppermost  of  the  four,  known 
as  Dam  No.  2,  regulates  the  Mow  of  Icicle 
Creek  through  the  ponds,  and  diverts  any 
excess  water  through  a  canal  4,085  feet  long 
to  a  point  in  the  creek  channel  below  Dam 
No.  ."i.  Each  holding  pond  contains  a  deep  and 
a  shallow  section,  the  former  for  the  salmon 
to  rest  in  prior  to  spawning  and  Hie  latter 
where  they  can  he  readily  captured  by  seine 
net  when  they  move  into  shallow  water  to 
commence  spawning. 

Buildings 

The  hatchery  plant,  located  on  the  left  hank 
of  Icicle  ('reek  .just  below  the  holding  ponds, 
includes  in  its  group  of  three  main  buildings 
n  hatchery  building  with  a  hatching  room  S8 
feel  wide  and  225  feel  long.  Two  two-story 
wings,  36  by  45  feet  in  plan,  provide  space  for 
office,  laboratory,  storage  rooms,  recreational 
space  for  employees,  and  reception  and  rest 
rooms  for  visitors.  A  combined  shop,  garage, 
and  warehouse  building,  one  story  high  and 
142  feet  8  inches  long  by  89  feet  S  inches  wide: 
and  a  third  building,  C>7  feel  S  inches  by  '.id  feel 
8  inches  in  area,  to  house  central-heating 
equipment,  refrigeration  apparatus,  food- 
grinding  machinery,  and  cold-storage  rooms. 
complete  the  building  group. 

Adjacent  to  Hie  hatchery  building  are  two 
groups  of   rearing   ponds,   one  containing  30 

ponds  •'!'!  feet  wide  and  130  feet  long,  and 
the  other  411  ponds  IS  feet  wide  and  7b  feet 
long. 

The  water  supply  for  the  plant  is  derived 
from  Icicle  Creek  and  the  Wenatchee  River, 
and  will  he  supplemented  at  certain  times. 
particularly  in  winter,  with  water  from  wells. 
Ordinarily,  the  minimum  How  of  Kid  cubic 
feet  per  second  through  the  holding  ponds  will 
he  taken  from  Icicle  Creek,  through  Dam  No. 


2,  bid  it  will  be  possible  to  admit,  through 
(his  dam,  additional  water  from  the  Wenat- 
chee River. 

Dam  No.  2  serves  to  divide  the  flow  of 
Icicle  Creek  between  the  holding  ponds, 
formed  in  the  creek  channel,  and  the  diver- 
sion canal,  which  begins  above  the  dam  and 
ends  in  a  junction  with  the  creek  channel  be- 
low Dam  No.  5.  Dam  No.  2  was  built  across 
the  channel  of  Icicle  Creek.  It  is  a  reinforced 
concrete  structure,  roughly  20  feet  high,  ex- 
clusive of  cut-off  walls.  38  feet  long,  Up  and 
down  stream,  and  about  •"■(>  feet  wide.  Water 
is  admitted  to  the  holding  ponds  through  two 
openings  in  Hie  concrete.  1(i  feet  wide  and  5 
feet  high,  at  the  bottom  of  the  channel,  each 
opening  controlled  by  a  radial  gate.  The 
water  le\'el  above  the  dam  may  vary  from 
elevation  1.124  to  1,140.  Below  the  dam.  in 
the  upper  holding  pool,  il  will  be,  normally, 
abotil   elevation    1.123. 

Below  Dam  No.  2.  the  Mow  broadens  from 
:il  to  14:'.  feel,  and  issues  through  a  diffusion 
structure  into  the  upper  spawning  bed.  The 
diffusion  structure  i>  a  weir  so  arranged  that 
water  flowing  through  il  is  directed  downward 
into  a  pit,  from  which  it  rises  through  a  diffu- 
sion grating  into  Hie  next  pool.     If  Hie  water 

fell  from  one  pool   into  the  next,  the  fish  Would 

damage  and  exhaust  themselves  in  fruitless 
attempts  to  scale  the  weirs. 

Below  this  diffusion  structure  is  a  spawn- 
ing bed  about  135  feet  wide  and  197  feet  long, 
the  bottom  covered  wilh  pit-run  gravel  and 
sloping  6  inches  in  its  length.  In  the  lower 
left-hand  corner  of  the  bed  is  a  seine-landing 
platform,  8IV2  ffel  Ion-  and  25  feel  wide,  in 
front  of  a  spawning  shed.  .",2  feet  wide  and 
::i;  feet  long. 

All  11-foot  Hume  extends  along  Hie  left 
side  of  the  spawning  bed.  from  Hie  rack  at  its 
lower  end  through  a  trap  entrance  al  the  dif- 
fusion structure.  About  midway  of  its  length 
is  an  elevator,  by  means  of  which  steel-heads, 
after  spawning,  can  be  loaded  into  tank  trucks 
for  distribution  to  streams,  since  they  do  not 
end  their  life  cycles  with  spawning  as  do  the 
Blueback  and  Chinook  salmon.  Roads  are 
provided   for  access   to  all   structures. 

Dams  M.  4,  and  0  are  similar  in  design  to 
the  diffusion  structure  below  Dam  No.  2,  and 
they  serve  the  same  purpose:  but.  in  addition, 
they  also  maintain,  by  means  of  stop  logs,  the 
3-  or  4-foot  differences  in  the  water  levels  be- 
tween successive  pool-. 

Diversion  Canal 

The  Icicle  Creek  diversion  canal  or  wasle- 
way  is  11.")  feet  wide  on  the  bottom,  with  slides 
sloping  2  lo  1.  The  bottom  and  left  bank 
were  covered  with  .1  12-inch  layer  of  coarse 
gravel,  and  the  right  bank,  along  the  creek, 
was  riprapped  with  rock  taken  from  excava- 
tions. Tile  canal  is  17.4."  feet  deep.  and.  witli 
a  water  depth  of  14.4.".  feet,  will  carry  10,000 
cubic  feet  per  second,  twice  tile  maximum  re- 
corded  tlow   of   Icicle  Creek. 

The  diversion  canal  drops  only  about   a   foot 


in  its  4,085-foof  length,  leaving  a  difference  of 
in  to  11'  feet  between  the  bottom  of  the  canal 
and  tlie  water  level  in  Icicle  Creek  below'  Dam 
No.  5.  Connection  between  I  he  diversion 
canal  and  the  creek  channel  is  made  through 
a  concrete  outlet  structure  210  feet  long.  In 
the  upper  40  feet  of  Ihe  structure,  wing  walls 
reduce  Ihe  width  of  Ihe  channel  to  Kill  feet, 
and  an  apron  slopes  up  from  the  canal  bottom 
al  elevation  1,12  I. do  to  a  crest  at  elevation 
1,129.  From  that  point,  ihe  channel  is  re- 
duced lo  80  feet  iii  width,  and  falls  22  feet  in 
elevation  in  130  foot,  to  a  second  apron  411  feet 
wide  and  provided  with  dentated  sills  to  re- 
duce the  velocity  of  water  discharged  into 
Icicle  ('reek.  A  steel  highway  bridge  spans 
the  outlet   structure  at   its  lower  end. 

Water  for  Hie  hatchery  and  rearing  ponds 
is  available  from  Dam  No.  1  in  Icicle  ('reck. 
three-quarters  of  a  mile  upstream  from  Dam 
No.  2.  through  a  0, 635-foot  pipeline,  and  from 
the  Wenatchee  liiver  through  a  16,000-foot 
canal.  The  pipeline  and  canal  meet  at  screen- 
ing chambers  near  the  hatchery.  There,  en- 
trained debris  is  removed,  and  Ihe  water  can 
be  mixed  in  any  ratios  necessary  for  temper- 
ature control.  A  system  of  pipes  extends 
from  the  screening  chambers  to  the  hatchery 
and  rearing  ponds,  and  an  extension  of  Hie 
Wenatchee  Canal  bypasses  1  he  screening  cham- 
ber and  intersects  the  Icicle  Creek  diversion 
canal  near  Dam  No.  2.  At  that  point,  the 
bottom  of  the  canal  is  low.  so  that  water  from 
the  Wenatchee  River  can  supplement  the 
Icicle  How  through  Dam  No.  1'  in  case  il  alone 
is  insufficient  for  Hie  fish  in  Ihe  holding 
ponds. 

The  handling  of  the  water  supply  lo  the 
plant  is  governed  by  the  requirements  for 
keeping  ihe  adult  fish  in  healthy  condition 
and  for  controlling  the  hatching  time,  and  by 
the  Hows  and  temperatures  of  the  three 
water  sources. 

Although   sain in   their  migration   from 

the  sea  to  spawning  grounds,  can  safely  spend 
short  periods  in  relatively  warm  water  (75' 
F.  to  Ml  F.I,  they  are  accustomed  to  and 
remain  healthy  only  in  cool  water.  In  the 
holding  ponds,  where  adult  fish  may  be  held 
several  months  while  ripening,  the  tempera- 
ture range  cannot  be  great,  and  temperatures 
cannot  be  high  if  heavy  mortality  is  to  be 
avoided.  ideal  conditions  would  be  realized 
if,  in  the  holding  ponds,  there  could  be  dupli- 
cated the  conditions  that  exist  ill  deep  pools 
near  Hie  sources  of  streams,  where  Ihe  fish 
await  the;  spawning  season.  Experiments 
have  shown  that  water  temperatures  up  lo 
62°  F.  are  satisfactory  in  holding  ponds,  but 
that  temperatures  above  65°,  if  long  sus- 
tained, are  dangerous. 

Hatching  lime  varies  with  temperature,  and 
can  hi'  controlled  quite  closely,  higher  tem- 
peratures shortening  Ihe  incubation  period. 
Preferred  hatchery  temperatures  range  from 
39°  to  52c  F.  In  rearing  ponds,  water  tem- 
peratures between  52°  and  05°  P.  give  satis- 
factory  results. 

The  water  supply  from  Icicle  Creek   varies 
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in    temperature    from    32°    in    winter    to    63° 
in  late  summer,  and  that  from  the  Wenatehee 
River  from  38°   or  40°   in  spring  and  fall  to 
70°  in  summer.     The  well  water  temperature] 
is  practically  uniform  at  50°. 

A  flow  of  160  seeond-feet  is  available  from 
the  Wenatehee  River,  (S  second-feet  from  wells, 
and  Uii  second-feet  or  more  from  Icicle  Creek, 
except  after  about  July  20,  when  the  unap- 
propriated natural  flow  diminishes  rapidly. 
Then  the  flow  of  Icicle  ("reek  will  be  aug- 
mented, and  the  water  temperature  will  he 
reduced  by  drawing  cold  water  from  I  lie 
depths  of  Snow  Lake  through  a  2.500-foot 
tunnel,  which  taps  it  about  150  feet  below 
its  normal  surface. 

Ordinarily,  the  holding  pools  will  be  sup- 
plied witli  1(1(1  second-feet  of  water  from 
Icicle  Creek,  any  excess  being  diverted  by 
canal,  around  the  holding  ponds.  When  the 
unappropriated  flow  of  the  creek  is  inade- 
quate and  temperatures  are  not  too  high  in 
the  Wenatehee  River,  supplemental  water 
from  that  stream  will  be  furnished  to  the 
holding  pools.  If  the  temperature  in  the 
Wenatehee  River  is  too  high,  cold  water  will 
he  drawn  from  Snow  Lake  into  Icicle  Creek, 
water  from  the  three  sources  being  mixed  to  i 
maintain  a  temperature  not  above  65°,  and 
to  conserve  the  Snow  Lake  storage. 

Normally,  the  water  from  Icicle  Creek  and 
the  Wenatehee  River  will  be  of  satisfactory 
temperature    for    late    summer    and    fall    op- 
erations in   the  hatchery;  hut.  if  too  warm,  . 
some   well    water   at   50°    will   be   supplied    to  i 
the   hatchery.     During   the   winter,    the   addi- 
tion   of    well    water    to   33°     Icicle    water    will  I 
make    a    40°    temperature    in    the    hatchery 
troughs    feasible.     Eggs    hatch    in    the    early 
winter,    and    fry    are    held    in    the    hatchery 
troughs  until  weather  conditions  permit  plac- 
ing them  in  outdoor  rearing  ponds. 

As  rapidly  as  possible,  the  temperatures  of  I 
rearing  ponds  will  be  raised  in  spring  to  and 
above  52°,  probably  by  supplying  water  from 
the  Wenatehee  River,  which  is  not  so  cold 
as  Icicle  Creek.  Well  water  may  be  used  in 
summer  to  keep  rearing  pond  temperatures 
down,  and  in  winter  to  keep  them  up  to  safe 
limits. 

The    hatchery    and    appurtenant    facilities 
were   designed   and   built    by   the    Bureau   of 
Reclamation  on  tile  basis  of  studies  made  in  i 
cooperation  with  the  Bureau  of  Fisheries  and  ! 
the   Washington    State   Department   of  Fish-  ■ 
eries.     The  plant  is  operated  by  the  Federal 
Fish  and  Wildlife  Service. 


American  Society  of  Agricultural 
Engineers  Convenes  in  Chicago 

THE  annual  fall  meeting  of  the  American 
Society  of  Agricultural  Engineers  was  held  in 
Chicago.  111.,  December  2-6.  Several  papers - 
of  interest  in  the  fields  of  soil  and  water 
conservation  and  rural  electricity  were  pre- 
sented. 
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1.  Dam  No.  2 — diversion 
canal  to  left  holding 
ponds   beyond 

2.  Seining  platform  and 
spawning  shed 

•    3.  Hatching  troughs 

4.  Loading  truck  at  trap 

5.  Wenatchee  Canal 

6.  West  trap  and  elevator 

7.  Truck  loading  at  trap 


Cultural  Development  of  Milk  River 

Project  Farms 

By  EFFIE  R.  POND,  Project  Home  Demonstration  Agent,  Farm  Security  Ac/ministration 


IT  is  too  curly  to  try  to  enumerate  the  ad- 
vantages, social  and  educational,  of  an  ir- 
rigated resettlement  project.  So  far  we 
have  devised  no  means  of  measuring  certain 
factors  which  constitute  culture.  Security, 
or  a  feeling  of  security,  happiness,  content- 
ment, and  the  abundant  life  are  just  words 
which  ceil. jure  up  pictures  in  cur  minds — no 
two  alike.  Bui  any  cue  of  us  can  recognize 
al  a  glance  the  community  that  has  grown 
from  the  soil,  blossomed,  and  borne  fruit. 
On  Milk  (liver  farms,  in  northern  Montana. 

we  have  the  unusual   g I    fortune  of  being 

able  to  observe  the  beginning  of  this  cultural 
growth  at  the  same  time  as  later  stages  of 
development.  Comparisons  art1  obvious.  A 
few  new  people  brought  in  annually  makes 
this  possible.  There  is  the  Brown  family, 
just  starting  out,  shopping  for  second-hand 
furniture  and  learning  how  to  plant  an  irri- 
gated garden  :  and  the  Jones  family,  who,  after 
a  year  on  their  farm,  know  that  they  need 
two  more  milk  cows  to  provide  cash  for  sugar 
and  coffee:  and  the  Hardy  family,  who.  after 
.'{  years,  have  almost  forgotten  I  he  past. 


Modern   Building   for  School   and   Social 
Activities 

Many  factors  contribute  to  this  rapid  ad- 
justment. A  modern  building  was  erected  on 
a  central  location  by  the  Farm  Security 
Administration.  Arrangements  have  been 
made  with  the  local  school  district  to  use 
this  building  for  school  purposes.  Three 
rooms  are  used  as  classrooms,  a  fully 
equipped  modern  kitchen  is  used  in  the 
preparation  of  hot  lunches,  while  another 
large  room  has  a  stage  for  extra  social 
activities.  Outdoor  playground  equipment 
and  a  piano  were  purchased  through  the 
efforts  of  teachers  and  pupils. 

A  Staff  of  well-trained  farm  and  home 
supervisors,  specialists  in  their  work,  carry 
on  a  planned  program.  Educational  meet 
ings  attended  by  all  members  of  the  com- 
munity include  canning  demonstrations. 
meat-cutting  demonstrations,  health  courses. 
and  pictures.  Probably  the  most  important 
phase  of  these  gatherings  is  the  chance  to 
talk   things  over   with   their   neighbors.     This 


The  banquet  hall 


helps  overcome  their  characteristic  shynes.3, 
and  develops  poise  and  ability  to  express 
themselves.  Hidden  talents  are  discovered 
and  leaders  brought  forward.  On  Thanks- 
giving Day  .1  family  dinner  was  served  by 
the  women  of  the  community;  when  Joe 
Young's  boy  "brought  home  a  wife"  everybody 
danced;  and  when  the  Wilson  girl's  engage- 
ment was  announced  the  community  building 
was    the    scene    of    the    "shower." 

A  Typical  Settler 

Typical  of  the  3-year-old  settler  is  the  story 
of  John  Hardy.  Three  years  ago  John  was 
a  farm  laborer,  lived  in  a  two-room  cottage 
located  near  the  owner's  farmstead.  His 
rent  was  free.  Ih-  and  two  of  his  boys 
worked  for  the  landlord.  The  hoys  could 
thin  beets  remarkably  well  for  14-year-olds 
and  were  to  receive  a  "school  outfit"  (overalls, 
cap,  shoes,  and  blazer)  for  their  work.  Local 
relief  agencies  assisted  some  by  providing  sur- 
plus commodities. 

Mrs.  John  Hardy  was  as  timid  as  a  rab- 
bit. In  fad.  she  reminded  one  very  much 
of  that  little  animal,  as  doors  and  mouths 
were  closed  at  the  approach  of  visitors.  She 
could  not  read  print,  hut  she  knew  from  the 
way  John  worried,  figured,  and  planned  that 
they  were  being  pressed  for  money.  Every 
visitor  was  a  potential  collector.  This  sit- 
uation was  not  too  serious  if  just  she  and 
John  were  thrown  out  of  this  two-room  shack, 
hut  motherlike  she  was  thinking  of  the  nine 
other  human  beings  even  more  helpless  and 
dependent  than  herself.  There  was  only  one 
bed.  hut  there  was  a  roof  over  their  heads. 
Montana  Novembers  are  cold. 

Farm  Tenant  Becomes  Farm  Ownt  r 

The  Resettlement  Administration  came  to 
the  assistance  of  the  Hardy  family  and  for  .'} 
years  now  they  have  lived  in  a  6-room  house 
on  an  80-acre  farm.  The  farm  was  rated  he- 
low  average  by  everyone,  the  soil  was  run 
down,  pasture  destroyed,  drainage  poor,  and 
fields  were  wt'ed-infested.  .Doggedly,  John 
and  his  family  have  worked.  Phosphate  has 
been  applied;  green  growth  plowed  under: 
weeds  burned,  pulled,  plowed  under:  and  sta- 
ble manure  spread  on  the  tields.  He  has 
found  time  to  build  fences,  lay  cement  walks 
around   his  house,  plant  and  care  for  a   large 
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A  typical  farm  home 


[awn,  ornamental  shrubs.  a  shelter  belt,  and 
many  fruit  trees.  He  has  built  a  large  root 
cellar  thai  is  filled  with  food. 

The  house  is  not  modern,  hut  like  human 
beings  the  members  of  John's  family  sleep 
in    beds.     The    family    size    increased    t<>    12. 


One  baby  died.  John  had  his  appendix  re- 
moved. The  two  older  girls  are  attending 
high  school  in  Malta,  riding  to  and  from 
school  en  a  bus.  One  of  the  girls  keeps  the 
family  farm  .-mil  home  accounts.  John  is  a 
-1  II  Club  leader,  and  an  active  leader  iu  the 
church  of  his  faith.  John's  wife  is  still  a  lit- 
tle shy  and  timid,  hut  "bursting  proud"  of 
their  achievements. 

Recently  201)  brawny  fanners  and  their  sun- 
tanned wives  and  children  listened  politely 
while  a  speaker  told  them  all  a  hi  nit  t  he  evils  of 
modern  civilization,  our  brand  in  particular. 
Slight,  unenthusiastic  applause  greeted  the 
ending.  It  might  all  be  true  that  our  national 
economic  structure  was  "screwy."  that  we 
should  "rebuild  it  from  the  ground  up."  but 
after  the  races,  the  potato-peeling  contest,  the 
niilduving  contest    the  husband-calling  con- 
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A  typical  Sunday  gathering 

test,  the  wood-chopping  contest,  the  horse- 
shoe-pitching contest,  and  the  ball  name,  these 
fanners  were  going  to  drive  a  modest  car  to 
a  comfortable  home,  milk  their  cows,  feed 
their  chickens,  gather  the  eggs,  and  cuss  the 
mosquitoes. 


Improvement  Activities  at  Boca  Dam 

Truckee  Storage  Project,  Nevada-California 


FOR  the  benefit  of  those  not  familiar  with 
the  Truckee  Storage  project,  a  brief  review 
will  be  made  of  previously  published  informa 
tarn  concerning  this  project,  pirti  ulaih  so 
far  as  such  information  pertains  to  construc- 
tion developments. 

The  project  lands,  consisting  of  some  30,000 
acres,  are  located  adjacent  In  the  cities  of 
Reno  and  Sparks.  Washoe  County.  New  ;  and 
as  part  of  an  old  established  area,  beginning 
with  the  earliest  wale-  rights  of  1862,  have 
been  receiving  water  diverted  from  the 
Truckee  River  for  many  years.  The  Truckee 
River  acts  as  a  main  canal  for  the  numerous 
diversion  ditches  which  form  the  principal 
laterals  of  the  distribution  system,  deriving 
its  water  supply  from  Lake  Tahoe  and  the 
several  tributary  streams,  of  which  the  Little 
Truckee   River   is   the  most    important. 

Although  Lake  Tahoe.  the  source  of  the 
main  stream,  has  for  some  time  been  used  as 
a  storage  reservoir,  there  have  been  insuffi- 
cient  facilities  for  conserving  the  seasonal 
rim-off  occurring  mainly  during  the  spring 
months.  To  offset  this  disadvantage  and  to 
provide,  through  further  conservation,  a  sup- 
plemental water  supply,  Boca  Dam  was  con- 
structed on  the  Little  Truckee  River  at  a  point 
about  one-quarter  mile  from  its  confluence 
with  the  main  stream. 

The  dam  is  of  the  rook  faced,  earth-till  type; 
is  116  feet  high  above  its  foundation.  1,629  feet 
long  at  the  crest:  and  creates  a  reservoir 
having  an  available  capacity  of  40,900  acre- 
feet.  The  structure  is  provided  with  a  con- 
crete-lined, open  channel  spillway  with  a  max- 
imum capacity  of  8,000  second-feet,  controlled 
by   two   radial    sates,   each    1!»   by    16   feet.     A 


concrete-lined  tunnel,  ."lib.."-!  feet  of  which  has 
a  diameter  of  1l'  feet,  and  315.36  feet  a  diam- 
eter of  10Va  hy  11  feet,  is  the  main  structure 
.if  the  outlet  works.  At  the  end  of  the  3G9.5-1 
foot  section,  there  is  a  sate  chamber  provided 
with  two  4-  by  4-fool  sii,]e  gates  which  con- 
trol the  release  of  water  into  two  50-inch 
steel  pipes  leading  to  two  42-inclt  needle  valves 
located  at  the  downstream  portal  of  the  tunnel. 
having  a  combined  capacity  of  900  second-feet. 

Contracted  ((instruction  work  began  April 
24.  1937,  and  was  completed  August  -'■>.  1939. 
During  operations  by  the  contractor,  consid- 
erable auxiliary  work,  such  as  reservoir  site 
clearing,  minor  mad  construction,  gaging  sta- 
tion installations,  and  general  improvement 
work,  was  accomplished  by  ('.  ( '.  ( '.  and  other 
Government  forces.  Because  some  work  was 
not  included  in  the  construe;  ion  contract  and 
oilier  work  was  eliminated  therefrom,  there 
remained,  after  August  I'.'!.  1939,  considerable 
construction  and  general  improvement  work  to 
be  completed  by  Government  forces.  This 
remaining  work  consisted  principally  of  the 
installation  of  an  auxiliary  power  plant,  the 
construction  of  the  power  distribution  system. 
the  installation  of  the  parapet  and  curb  walls 
along  the  crest  of  the  dam.  the  permanent 
lining  of  the  outlet  channels  leading  from  the 
spillway  and  the  outlet  works,  the  removal 
from  the  reservoir  area  and  relocation  of  a 
portion  of  the  existing  water  system,  some 
structure  and  general  drainage  installations, 
and  a  variety  of  protective  and  general  im- 
provement   work. 

Before  the  1939  40  winter  season  prevented 
further  progress,  the  auxiliary  power  plant 
was  installed  in  the  building  which  had  been 


used  as  a  laboratory  during  contract  work, 
and  the  power-distribution  system  for  operat- 
ing and  lighting  the  spillway  and  outlet  works 
was  completed. 

By  the  end  of  the  first  week  in  June  1940, 
the  ('.  ( '.  ( '.  camp  had  been  reestablished  ai 
Boca  Dam  and  work  commenced  by  enrollees 
of  that  camp.  Progress  was  somewhat  re- 
tarded during  June  on  account  of  the  loss  and 
replacement  of  enrollees  necessitated  hy  the 
expiration  of  enrollee  enlistment  periods,  but 
by  July  Id  activities  had  been  well  organized 
and  good  progress  was  being  made. 

Winter  conditions  had  damaged  existing 
roadways,  so  reconditioning  and  improving 
the  mads  into  and  about  the  dam  and  reser- 
voir area  became  the  first  activity.  There 
immediately  followed  the  construction  of  some 
new  roadways  necessary  in  connection  with 
the  larger  features  of  work  contemplated. 
With  conditions  thus  improved,  so  that  the 
transportation  of  materials  was  facilitated 
and  work  sites  made  more  accessible,  forces 
were  concentrated  on  repairs  to  the  spillway 
outlet  channel  and  toward  placing  permanent 
rock  riprap  on  the  slopes  of  that  waterway. 
Tic  placing  of  hand-laid,  large  rock  lining  in 
the  first  section  of  the  channel  immediately 
below  the  stilling  basin  is  now  practically 
complete,  and  the  material  so  placed  forms  a 
comparatively  solid  rock  blanket,  3  feet  thick, 
with  a  very  uniform  exposed  surface.  Down- 
stream from  this  section,  the  channel  section 
changes  to  a  combination  of  side  slopes  so  that 
riprapping  of  the  upper  slope  only,  to  an  aver- 
age thickness  of  1  foot,  was  considered  nec- 
essary. Hand-placing  of  the  foot-thick  rip- 
rap in  the  lower  length  of  the  channel  was  not 
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Needle-valve  house,  downstream  slope  of  Boca  Dam   at  west  abutment,  and  CCC 
camp.     Road  construction  and  drainage  installations  partially  completed 


required,  as  the  objective  was  mainly  a  stabi- 
lization of  channel  banks,  formed  principally 
of  fill  material,  against  surface  run-off.  As 
snow  and  resulting  local  run-off  conditions  are 
frequently  serious  at  Boca  Dam.  more  than 
the  average  protective  measures,  such  as  rip- 
rap and  drainage  installations,  are  necessary 
for  permanent  construction. 

During  the  progress  of  the  larger  job,  all 
forces  not  necessary  thereon  have  been  em- 
ployed at  various  smaller  or  minor  activities. 
A  standard  weather  and  evaporation  station 
has  been  installed  according  to  United  States 
Weather  Bureau  standards.  For  some  time 
certain  weather  recording  instruments  have 
been  in  use.  by  which  cooperative  reports  have 
been  made  through  the  Reno  offices  of  this 
and  the  Weather  Bureau;  those  instruments 
are  now  incorporated  into  the  improved  sta- 
tion. It  is  believed  thai  tlie  evaporation  rec- 
ords now  made  possible  will  be  exceptionally 
valuable  in  connection  with  Boca  Dam  opera 
tion.  Improvements  are  also  being  made  to 
the  grounds  immediately  adjacent  to  the  Gov- 
ernment buildings.  This  area  has  been  prop- 
erly graded,  provided  with  fertile  top  soil, 
and  is  being  fenced  and  planted  to  lawn  for 
generally  improved  appearances  and  the  pro- 
tection of  existing  buildings.  Work  is  con- 
stantly in  progress  on  the  roads  throughout 
the  area  for  the  purpose  of  bringing  these 
roads  into  a  more  permanent  condition,  with 
adequate  drains  and  surfacing.  The  heavy 
visitor  traffic  and  the  need  for  good  construc- 
tion, to  offset  severe  winter  conditions,  make 
such  work  necessary. 

The  Boca    Dam  area,  located  in   the  Sierra 
-Nevada    Mountains,    is    rugged    and.    as    pre- 


viously indicated,  subject  to  heavy  snowfalls. 
On  this  account,  seepage  and  springs  from  nat- 
ural underground  reservoirs  and  ground  stor- 
age are  frequent.  This  condition  is  an  ad- 
Vantage  in  many  respects,  such  as  providing 
excellent  and  plentiful  domestic  water;  but 
adjacent  to  the  constructed  works,  more  than 
the  usual  protective  drainage  is  required.     In 


this  connection  considerable  work  has  been 
accomplished,  and  is  in  progress,  toward  de- 
termining the  source  of  such  springs  and  lines 
of  seepage  and  in  providing  suitable  drains 
for  the  protection  of  structures  and  the  bet- 
terment of  appearances.  One  such  drain, 
about  290  feet  long,  consisting  of  8-inch  open 
drain  tile  laid  in  a  bed  of  gravel  at  the  bottom 
of  a  trench,  is  being  placed  along  the  hillside 
at  the  west  abutment  of  the  dam.  Another 
drain  of  similar  construction,  but  only  about 
144  feet  long,  is  being  constructed  along  the 
east  side  of  the  spillway  stilling  basin.  The 
latter  drain  is  for  the  purpose  of  intercepting 
water  flowing  from  a  deep  spring  which  was 
encountered  during  construction  of  the  spill- 
way stilling  basin  structure.  More  such 
drains  may  be  found  necessary  after  further 
study  of  the  local  conditions. 

Additional  improvements,  so  far  this  sea- 
son accomplished  or  placed  in  progress,  con- 
sist of  the  completion  of  a  bridge  and  guard 
rails  across  the  Little  Truckee  River  imme- 
diately below  the  dam;  improvements  to  pre- 
viously constructed  stream  gaging  stations: 
the  removal  of  undesirable  structures  and 
debris;  the  filling  of  test  pits  left  from  inves- 
tigations; and  some  landscaping. 

Upon  completion  of  the  spillway  outlet  chan- 
nel riprap  lining,  it  is  intended  to  concen- 
trate available  forces  on  what  is  considered 
the  next  most  important  job — that  of  lining 
the  channel  leading  from  the  outlet  works — 
and  it  is  expected  that  this  job  will  be  com- 
pleted this  fall. 

No  attempt  has  been  made  to  construct  the 
parapet  and  curb  walls  this  season  as  that 
work  is  considered  a  full  season  job  for  the 
forces   and    facilities    available. 


Looking  down  spillway  outlet  channel  of  Boca  Dam.     Riprap  work  in  progress 
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Boating  on  the  Grand 
Coulee  Dam  Reservoir 


THE  western  end  of  Long  Island  Sound  is 
admittedly  the  haven  <>f  the  largest  number  of 
pleasure  craft  in  the  world,  but  the  nucleus 
of  a  new  group,  nearly  3,000  miles  to  the  west, 
will  soon  claim  its  share  of  prestige  in 
yachting  circles. 

The  150-mile  lake  being  formed  behind  the 
Grand  Coulee  Dam  is  going  to  affix  the  title 
of  "Captain"  to  the  names  of  many  unsus- 
pecting dry-land  inhabitants  of  the  Inland 
Empire  when  they  realize  the  possibilities  so 
near  at  hand.  The  formation  of  the  reservoir, 
with  its  widening  of  the  shore  line,  had 
scarcely  begun  before  some  of  the  "sailors" 
of  former  days  started  to  discuss  boating  on 
the  new  lake. 

In  the  spring  of  1939  a  group  of  boat  enthu- 
siasts from  the  several  communities  in  the 
area  met  to  make  plans  for  a  yacht  club. 
After  a  few  meetings,  a  club  known  as  the 
Grand  Coulee  Dam  Yacht  Club,  Inc.,  was 
formed.  Its  membership  this  year  slightly 
exceeds  10(1,  with  about  half  the  members 
owning  boats.  Membership  is  available  to 
anyone  in  the  area  who  is  interested  in  boat- 
ing. The  moderate  initiation  fee  was  de- 
signed to  further  encourage  the  people  in 
use  of  the  splendid  recreational  features  of 
boating. 

A  pennant,  symbolical  of  the  dam,  was 
selected.  It  consists  of  a  cross-section  of 
the  dam  in  yellow,  mounted  on  a  triangular- 
shaped   flag  of  blue. 

The  safety  boom  which  was  strung  across 
the  channel  to  protect  the  boats  from  danger 
within  the  construction  zone  of  the  dam  was 
furnished  by  the  Government,  as  were  also 
docking  facilities  which  are  under  lease  to 
the  Yacht  Club.  The  dock  consists  of  a 
substantial  floating  walk  with  individual 
slips  for  42  boats.  The  dock  is  so  constructed 
that  additional  slips  or  moorings  can  be  added 
easily. 

The  club  collects  mooring  rentals  from  those 
members  who  own  boats,  and  remits  most  of 
this  amount  to  the  Government  in  yearly 
payments  as  prescribed  by  the  terms  of  a 
lease. 

Club  Assisted  by  Contractor 

A  certain  amount  of  protection  for  the  boats 
is  provided  by  a  caretaker  and  his  wife  who  are 
established  on  the  dock.  The  caretaker  is 
regularly  employed  on  the  project,  and  for  bis 
services  as  watchman,  the  Yacht  Club  pro- 
vides him  with  a  house  for  two  people;  elec- 
trical power  for  heating,  cooking,  and  light- 
ing; water;  and  telephone  service.  In  this 
connection,  the  general  contractor.  Consoli- 
dated Builders,  Inc.,  has  contributed  to  the 
success  of  the  club  in  many  ways,  including 


the  furnishing  of  the  electrical  power  and 
water  supply. 

The  Yacht  Club  sponsors  a  group  of  boys 
who  have  formed  a  local  chapter  of  the  Sea 
Scouts,  a  national  organization  closely  allied 
to  the  Boy  Scouts  of  America.  These  boys 
under  the  leadership  of  a  skipper  and  gov- 
erning board  have  been  engrossed  in  the  re- 
building and  "fitting-out"  of  a  26-foot  navy 
whale  boat,  which  will  be  their  training  ship. 
Such  discarded  hulls  are  obtained  from  the 
United  States  Navy  by  Sea  Scout  groups  all 
over  the  country,  and  prove  to  be  extremely 
valuable  in  training  the  boys  in  maintenance 
of  boats,  navigation,  sailing,  power  boating, 
and  general  seamanship. 

Most  of  the  present  club  members,  being 
construction  men,  are  not  permanent  resi- 
dents of  the  community;  and  it  is  natural 
that  they  would  have  smaller,  less  expensive 
boats.  Many  of  the  boats  are  runabouts  and 
speedboats,  built  by  the  members  and  powered 
with  either  outboard  or  inboard  motors,  hav- 
ing a  wide  range  of  speed  up  to  -hi  miles  per 
hour.  In  addition  to  the  fleet  of  small  boats 
characteristic  of  all  yacht  clubs,  two  mem- 
bers have  modern  cruisers,  one  'Jti  feet  and 
the  other  34  feet  long,  while  still  another  will 
take  delivery  of  a  28-foot  cruiser  in  the  spring 
of  1941.  Sailboat  enthusiasts  are  also  rep- 
resented by  six  boats  of  the  centerboard  type. 

The  main  event  of  the  season  has  been  the 
annual  race  for  the  Commodore's  cup.  The 
winner  of  the  event  has  the  honor  of  having 
his  name  engraved  on  the  gold  cup  which 
becomes  bis  property  until  be  is  defeated. 
All  boats,  regardless  of  speed  or  size,  can 
participate  in  this  race.  The  captains,  hav- 
ing selected  their  individual  constant  rate 
of  speed,  start  the  race  at  a  time  which  will 
allow  their  return  to  the  finish  line  at  a  pre- 
determined hour.  During  the  race,  an  ob- 
server is  assigned  to  each  boat  and  it  is  his 
duty  to  see  that  the  pilot  does  not  have  a 
timepiece  after  crossing  the  starting  line  and 
that  no  adjustments  are  made  in  the  controls. 

In  running  the  1.5-mile  course  selected,  a 
surprising  degree  of  accuracy  has  been  ob- 
tained. The  winner  of  the  1939  race  missed 
the  finish  time  of  3  p.  m.  by  10  seconds,  while 
the  winning  boat  of  1940  was  25  seconds  over- 
time. 


Upper:  The  Miss  Coulee -at  Whitestone — 

passenger  excursion  boat  operated  by  the 

Grand  Coulee  Navigation  Co. 

Center:  The  Julie  Ann,  one  of  the  numer- 
ous powerboats  owned  by  members  of 
the  Yacht  Club,  at  the  Grand  Coulee  Dam 

Lower:     Surfboarding.,     Grand     Coulee 
Dam  Reservoir 
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The  commercial  possibilities  of  the  reser- 
voir have  already  been  investigated,  and  a 
lf>0-passenger  excursion  boat,  named  Miss 
Coiilcr,  was  launched  this  year  by  the  Grand 
Coulee  Navigation  Co.  The  double-decked 
boat  is  (i.">  feet  long,  and  is  powered  with 
420  horsepower  to  produce  a  cruising  speed 
of  Hi  miles  per  hour.  The  boat  caters  to 
tourists  and  large  parties  under  charter. 

In  addition  to  the  Miss  Coulee,  the  Davis 
Water  Taxi  Service  went  into  operation  this 
summer  with  two  speedboats  of  5-  and  12- 
passenger  capacity.  The  tourists  are  given  a 
short,  last  ride  a  few  miles  up  the  lake  for 
a  nominal  charm'. 

Tin'    recreational    features    of    the    Grand 


Coulee  Dam  Reservoir  will  really  begin  to 
unfold  for  the  public  when  the  dam  is  com- 
pleted in  1941.  Recreational  centers  wi'.l 
doubtlessly  be  established  along  the  shores 
(if  the  reservoir,  which  probably  will  be 
stocked  with  an  abundance  of  game  fish. 
Many  miles  of  highway  will  border  the  shore 
lines,  connecting  the  lake  with  the  main 
highways.  There  will  be  many  opportunities 
for  private  interests  to  build  tourist  camps 
and  to  provide  boats  fur  Ashing.  These  are 
bid  a  few  of  the  possibilities  for  pleasure  and 
enterprise  that  will  be  forthcoming  when  the 
lake  has  reached  its  entire  150-mile  length, 
bringing  still  water  in  the  Columbia  River  to 
the  Canadian  border. 


Reclamation  Represented  at  County 
and  State  Fairs 

Tucumcari  Project,  New  Mexico 

By  CHARLES  L.  LeFEBER,  Assistant  Engineer 


DURING  the  week  preceding  the  Quay 
County  Fair  which  was  held  September  18  to 
121,  inclusive,  space  for  an  exhibit  by  the 
Bureau  of  Reclamation  was  arranged  for  and 
necessary  details  tor  the  selection  of  a  booth 
were  attended  to.  Owing  to  the  limitation 
iif  lime  the  Commissioner,  at    the  request    of 


the  project  fur  exhibit  material,  provided  a 
selection  of  ;!.'■>  pictures,  previously  prepared. 
of  dams  '(instructed  by  the  Bureau.  .1.  1>. 
Corlis  and  W.  < >.  Johnson,  Bureau  carpenter,-. 
donated  time  and  constructed  a  model  of  a 
fictitious  irrigation  district,  which  in  detail 
showed  a   reservoir,  dam.  outlet  works,  main 


Right  section  of  exhibit  at  Quay  County  Fair 


Gov.  John  E.   Miles  signing  register 
Reclamation  exhibit 


canal,  laterals,  turn-nuts,  irrigated  farn 
farmhouses,  a  highway,  transmission  and  tel 

pl e    line>.    and    many    other    features.     Ti 

photographer  prepared  numerous  enlarg 
incuts  of  project  construction  pictures  ai 
the  drafting  department  assisted  by  prepa 
ing  explanatory  notices  and  cards.  Sig 
were  painted  and  prints,  specifications,  at 
a  large  topographic  map  of  the  project  we 
mounted. 

The  assembling  oi  the  booth  at  the  Qui 
County  Fair  was  carried  out  in  good  ord< 
The  available  space,  measuring  8  by  1G  fe< 
was  divided  into  two  equal  portions.  T! 
left  portion  was  occupied  by  the  large  top 
graphic  map  of  the  project  area  placed  in  tl 
rear  of  the  compartment.  <  >n  the  floor  of  t! 
space  was  placed  a  general  map  of  the  e 
tire  canal  location,  and  grouped  around  tli 
were  various  pictures  of  the  work  in  progres 
Scenes  of  (-(instruct  ion  activity  were  al 
placed  on  the  two  sides  of  this  left  compai 
ineiil  and  red  ribbons  were  stretched  from  ti 
picinies  in  tin  two  maps  in  such  a  way 
to  indicate  on  them  each  site  represent 
by  the  corresponding  picture  in  the  surroun 
ing  group.  Closer  to  the  observer  we 
placed  copies  of  t be  Reclamation  Era  and 
the  specifications  and  plans  of  structures  f 
the  project.  In  front  of  this  a  large  sign  w 
arranged  as  a  barrier  to  prevent  undi 
crowding  of  the  exhibit  and  upon  it  w 
painted  "Department  of  the  Interior,  Buret 
of  i tecl n mat  inn— Gi  neral  Map — Tucumca 
Project." 

In  the  right  compartment  of  the  exhil 
was  a  large  map  of  all  Reclamation  project 
showing  their  location  in  the  western  pari 
the  United  States.  This  map  was  hung  c 
the  left  side  of  tlie  compartment  and  the  re 
wall  was  entirely  covered  with  pictures  pc 
fraying  Reclamation  dams.  Two  large  pi 
hires  of  Conchas  Dam.  under  constructio 
were   also  bang    in    Ibis   space.      On    the   rig 

wall   were   hung  additional    enlargements   ' 

project  activities  showing  four  stages  of  d 
velopment,  namely,  investigations,  survej 
construction,    and    service,    or    project    us 
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These  four  stages  were  adequately  described 
by  large  printed  cards. 

The  entire  floor  of  this  compartment  was 
occupied  by  the  previously  described  model  of 
an  irrigation  district.  In  front  was  placed 
another  large  sign  acting  as  a  guard  rail  upon 
which  was  printed.  "Reclamation,  a  Builder 
of  the  Nation." 

Between  the  two  compartments  were  placed 
a  small  writing  board  and  a  register  for  the 
signature  of  visitors.  Both  compartments 
were  roofed  with  an  arched  ceiling,  painted 
blue,  and  were  illuminated  at  all  times  by 
special  reflector  bulbs.  The  booth  was  cur- 
tained at  the  base  by  red  flagging  and  all  trim 
was  in  red,  white,  and  blue.  The  entire  ex- 
hibit was  very  colorful  and  occasioned  much 
comment  by  visitors.  More  than  400  signa- 
tures were  obtained  from  interested  persons, 
and  by  actual  count  it  was  estimated  that 
nearly  4.0011  passed  by  and  had  their  attention 
attracted  to  the  booth  during  the  4  days  of 
the  fair.  Gov.  John  10.  Miles,  of  New  Mexico, 
a  distinguished  visitor,  also  signed  the  register. 

Various  employees  of  the  Bureau  were  as- 
Signed  to  explain  any  portions  which  might 
lie  of  interest  to  the  visitors  and  as  a  result 
of  this,  much  information  was  given  (ad. 

At  the  conclusion  of  the  fair,  it  was  learned 
that  Quay  County  would  not  be  able  to  utilize 
the  space  assigned  to  it  at  the  New  Mexico 
State  Fair  whereupon  permission  was  granted 
the  Bureau  of  Reclamation  to  occupy  the 
space,  and  on  Monday,  September  23,  Mr. 
Johnson,  accompanied  by  B.  B.  Srote  as  helper, 
took  the  exhibit  by  pick-up  truck  to  Albu- 
querque where  the  State  fair  is  held.  The 
writer  accompanied  the  exhibit  and  acted  as 
lecturer  during  the  fair. 

As  it  was  found  impossible  to  transport  the 
model  of  the  irrigation  district  without  com- 


General  view  of  exhibit 


pletely  ruining  it.  the  exhibit  was  arranged 
without  this  feature.  A  very  favorable  loca- 
tion for  the  exhibit  was  provided  :  however,  it 
was  necessary  to  build  a  more  elaborate  booth 
than  was  required  at  the  Quay  County  Fair, 
as  the  space  obtained  (by  much  persuasion) 
was  at  a  very  advantageous  spot  at  one  of  the 
entrances  to  the  agricultural  building,  and 
placed    in    the    line    of    all    visitors.     This    ar- 


rangement made  a  most  impressive  exhibit,  as 
our  booth  was  entirely  separate  from  the 
other  exhibits  and  was  made  to  stand  out  by 
a  brilliant  lighting  system. 

Signatures  of  interested  visitors  numbering 
more  than  2,000  were  obtained  and  there  were 
many  from  all  parts  of  the  United  States.  The 
most  distant  visitor  registered  was  from 
Indochina. 


A  National  Defense  Message  to  Women 


OX  October  22.  1940,  Miss  Harriet  Elliott, 
commissioner  in  charge  of  the  production 
division  of  the  National  Defense  Advisory 
Commission,  delivered  an  address  before  the 
New  York  Herald  Tribune  Forum  in  New 
York  City  on  the  subject  of  Woman's  Part 
in  Defense  Plans.     Excerpts  follow. 

I  am  directing  some  of  the  following  sug- 
gestions to  the  women  of  America. 

Your  first  patriotic  duty  is  very  personal — 
it  is  your  responsibility  to  know  the  facts 
concerning  this  world  crisis  and  to  be  pre- 
pared to  assist  others  in  understanding  it. 
This  is  no  time  for  haphazard  conversation 
and  guesswork  on  the  vital  problems  of  the 
day. 

I  cannot  stress  too  strongly  the  need  for 
all  of  us  to  keep  informed  regarding  our  local, 
national,  and  international  situations.  A 
well-informed  citizen — and  in  a  democracy 
there  is  no  reason  to  be  uninformed   or  mis- 


informed— is  a  national  asset.  Knowing  why 
and  where  and  how  is  an  effective  brake  on 
hysteria  and  general  confusion  arising  from 
ignorance  of  facts.  During  a  period  of  crisis, 
rumors  are  rampant.  The  well-informed  per- 
son can  differentiate  between  rumor  and  fact 

and   can    be    instru ntal   in   correcting    false 

impressions  before  they  create  widespread 
suspicion  and  panic.  Knowing  and  under- 
standing the  vital  factors  in  national  affairs 
creates  a  psychological  defense  which  is  a 
real  contribution  to  total  defense. 

Civic  organizations  and  social  groups  and 
club  women  particularly  can  be  very  effective 
in  combating  misinformation  designed  to  in- 
stigate unrest  and  distrust.  They  can  develop 
educational  programs  and  study  courses  for 
their  memberships.  They  can  encourage  con- 
structive discussion  groups  and  open  forums, 
inviting  the  participation  of  the  public  and 
thus  promoting  and  encouraging  an  informed 


citizenry  which  is  the  intellectual  strength 
of  a  democracy. 

This  then  is  my  primary  suggestion  to  those 
who  want  to  do  something  for  national  de- 
fense. Know  what  is  happening  in  the  world 
today.  No  one  can  be  too  well  informed  or 
know  too  much  about  national  and  interna- 
tional affairs.  Key  your  winter  study  pro- 
grams to  national  and  international  condi- 
tions. To  inform  yourself  and  others  is  an 
important  contribution  to  total  national 
defense. 

Another  vital  contribution  to  be  made  to 
the  national  program  is  defense  mi  the  "home 
line  front."  It  is  in  the  home  and  local  com- 
munity that  "total  defense"  attains  its  full 
significance.  The  better  our  homes  are  or- 
ganized: the  more  service  our  schools, 
churches,  and  local  organizations  can  give  our 
communities,  the  better  prepared  we  will  be 
as    individuals    to    meet    whatever    demands 
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Hie  future  may  make  of  us.  I  suggest  that 
each  of  us  know  our  own  community  and 
take  ;i  personal  and  active  responsibility  in 
its  improvement.  Intensify  and  coordinate 
the  work  of  your  local  civic  and  service  organ- 
izations, i  am  sure  that  every  organization 
represented  in  this  audience  lias  a  committee 
which  for  years  lias  been  working  on  some 
social  community  problem.  You  should  make 
these  committees  100  percent  effective.  If 
they  were  necessary  in  so-called  normal 
limes,  they  have  even  greater  importance  in 
a  time  of  national  crisis.  Women  all  over 
America  are  saying,  "What  can  I  do  for 
defense  V"  I  am  saying  to  I  hem,  "Gel  busy 
on  the  community-line  front."  America  is  no 
stronger  than  the  sum  total  of  the  local  com- 
munities. Strengthen  the  weak  links  in  your 
community  life  and  social  well-being.  They 
may  be  found  in  the  fields  of  health,  nutrition, 
recreation,  and  child  care.  If  you  are  not 
playing  your  part  to  improve  your  local  com- 
munity life,  then  you  are  missing  an  oppor- 
tunity to  do  a   first-line  defense  job. 

1  >o  your  part  to  make  life  for  every  indi- 
vidual in  your  community  an  experience  in 
democratic  living.  Make  plans  which  will 
include  all  women,  from  every  section  of 
your  city  and  county,  not  just  the  organized 
groiups.  A  few  leaders  cannot  make  the 
home  front  100  percent  effective.  When  you 
are  planning  for  community  defense  effort, 
lie  sure  total  community  resources  are  in- 
cluded and  not  just  a  part.  Our  defense 
program  will  require  the  cooperation  of 
everyone.  A  small  committee  in  your  organi- 
zation may  he  doing  good  work,  for  example, 
in  a  child  welfare  program.  I  suggest  that 
you  expand  such  activities  and  encourage  the 
working  cooperation  and  interest  of  women 
who  may  not  he  members  of  your  group.  You 
might  draw  other  women  into  the  work  who 
could  make  a  real  contribution  to  your 
organization  and  its  program,  if  given  the 
opportunity. 

To  those  who  say  "We  already  serve  our 
communities— we  can  do  all  this  and  mow — 
we  want  to  go  on  a  full-time  service  schedule,"' 
1  want  to  suggest  the  development  of  pro- 
ficiency in  one  or  more  phases  of  welfare  and 
social  service.  For  instance,  women  with 
sufficient  leisure  time  can  take  courses  ill 
nursing.  Under  the  instruction  of  experts, 
they  can  train  themselves  in  first-aid  treat- 
ment, in  the  fundamentals  of  practical  home 
nursing,  and  in  the  care  of  ill  children.  They 
can  prepare  themselves  to  serve  as  community 
nurses  in  time  of  emergency.  This  does  not 
mean  thai  all  women  need  become  profes- 
sional registered  nurses  but  only  that  they 
should  develop  nursing  skills  for  an  emer- 
gency. Physical  fitness  is  a  vital  part  of 
total    national   defense. 

Some  women  may  prefer  to  study  dietetics. 
Knowing  the  protective  foods  necessary  for 
health  and  strength  is  a  first  step  in  promot- 
ing physical  well-being.  Proper  nutrition  is 
as  important  for  adults  as  for  children. 
Learn   what  foods  arc  abundant;  know  stra- 


tegic foods  and  their  substitutes,  how  to  buy 
and  prepare  them.  Learn  these  facts  about 
food  under  the  direction  of  competent  home 
economic  teachers.  Women  can  be  instru- 
mental in  providing  their  community  with  a 
municipal  radio  market  news  service  to  ad- 
vise householders  on  the  best  buys  in  foods 
each  day.  They  can  encourage  diet  clinics 
where  mothers  can  bring  their  food-buying 
problems  and  talk  them  over  with  experts 
in  nutrition  and  consumer  buying.  Again  I 
call  your  attention  to  the  total  need.  Make 
plans  to  assist  all  women  in  your  community 
to  learn  the  basic  facts  of  good  nutrition.  In 
every  State  nutrition  committees,  directed  by 
experts,  are  organized  or  will  be  organized 
under  the  State  councils  of  defense.  These 
experts  will  assist  you  in  developing  food 
study  programs.  They  will  assist  you  in 
creating  diet  clinics.  You  can  assist  them  by 
encouraging  mothers  to  bring  to  these  clinics 
t heir    diet    problems. 

We  in  the  Consumer  Division,  under  the 
direction  of  Dr.  M.  L.  Wilson,  Director  of  Ex- 
tension Service,  of  the  Department  of  Agri- 
culture, are  developing  a  nutrition  program 
in  which  every  woman  in  America  can  par- 
ticipate. If  you  do  this  job  well,  you  will 
have  made  a  great  contribution  to  the  effort 
to  make  America  strong.  Stamp  out  malnu- 
trition in  America  by  eliminating  it  in  your 
own  community.  Strength  is  essential  to 
total    national    defense. 

Encourage  the  expansion  of  educational 
ami  recreational  programs.  Make  yourself 
responsible  for  an  underprivileged  American 
child — an  American  refugee  from  the  rav- 
ages of  undernourishment  and  poverty.  See 
to  it  that  every  child  in  your  neighborhood 
has  at  least  one  well-balanced  meal  a  day. 
See  to  it  that  your  community  provides  recre- 
ational  facilities  for  young  and  old   alike. 

There  has  never  been  a  time  in  our  his- 
tory when  it  was  more  necessary  to  provide 
recreation  in  drama,  music,  community-sings, 
games,  and  playhouses  for  all  people.  The 
relaxation  which  comes  from  proper  recre- 
ation will  relieve  the  nervous  tension  and 
mental  strain  generated  by  daily  front-page 
strains  and  radio  broadcasts  about  our  war- 
torn  world.  This  is  a  job  to  do — right  on 
your  own  doorstep. 

1  have  heard  people  say,  "Why  don't  you 
get  women  to  work  at  gathering  scrap  iron, 
old  rubber,  and  tin?"  Gather  scrap  iron  when 
it  is  needed. 

In  Ibis  world  crisis  we  all  go  about  our 
daily  tasks  under  something  of  a  mental  and 
emotional  strain.  You  have  an  opportunity, 
through  proper  community  services,  to  help 
us  all  build  up  a  spiritual  and  physical  reserve 
which  we  may  need  as  the  days  go  by. 

You  can  help  prepare  our  young  people  for 
their  citizenship  duties  of  tomorrow  by  en- 
couraging them  to  develop  responsibility  in 
community  life.  Include  them  in  your  plans 
to  promote  better  democratic  living. 

These  suggested  roles  arc  not  glamorous. 
They  are  not  dramatic.     They  will  not   make 


tlii'  headlines,  but  if  you  follow  and  develop 
them  you  will  provide  the  bulwarks  of  na- 
tional defense.  Before  you  decide  what  your 
defense  work  will  lie.  study  the  needs  of  your 
community,  analyze  your  own  ability,  and 
select  that  service  which  you  believe  will 
make  the  greatest  contribution  to  better  de- 
fense and  better  living  in  your  community. 

Traveling  Cranes  for  Shasta 
Dam  Power  Plant 

THE  Shasta  Dam  power  plant,  Central  Yalley 
project,  California,  has  on  order  two  traveling 
cranes,  each  capable  of  carrying  250  tons. 

The  contract  for  furnishing  this  equipment 
was  awarded  to  the  Lakeside  Bridge  and  Steel 
Co.,  of  Milwaukee.  Wis.,  on  its  low  bid  of 
$172,560. 

The  cranes  will  be  of  the  electrically  oper- 
ated indoor,  overhead,  traveling  type,  and  will 
operate  on  runways  approximately  380  feet 
long.  Each  crane  will  be  equipped  with  two 
trolleys  and  each  trolley  will  hear  a  125-ton 
main  hoist  and  a  25-ton  auxiliary  hoist.  Tow- 
er will  be  supplied  from  rigid  conductors 
mounted  above  the  crane  runway  rails.  The 
span  of  each  crane  will  be  (55  feet  2  inches  from 
center  to  center  of  the  crane  runway  rails. 

These  cranes  will  be  used  in  connection  with 
the  assembly  and  maintenance  of  hydroelectric 
equipment  in  the  Shasta  power  plant,  which  is 
designed  for  an  ultimate  installation  of  five 
generating  units,  each  to  consist  of  a  103,000- 
horsepower  turbine  and  a  75,0L'0-kilovolt- 
anipere  generator.  The  heaviest  part  of  each 
generator  will  be  the  generator  rotor,  weigh- 
ing about  450  tons.  The  rotors  will  be  lifted 
by  the  two  cranes  working  together  through  a 
special  lifting  beam  attached  to  the  main  hooks 
of  the  cranes. 

Already  on  order  for  this  power  plant  is 
equipment  for  four  main  generating  units  and 
two  smaller  st  a  lion-service  units,  which  will 
comprise  the  initial  installation  in  the  power- 
house. 

The  contractor  is  required  to  deliver  the 
cranes  within  210  days  after  receipt  of  notice 
of  the  award  of  contract. 

Structures  on  Parker  Dam  Power 
Project  To  Be  Protected 

IX  accordance  with  a  ruling  dated  November 
15,  1940,  visitors  are  now  to  be  excluded  from 
the  Parker  Dam  and  construction  area,  and 
appropriate  signs  have  been  installed  along- 
side the  road  at  Earp,  Calif.;  at  the  highway 
junctions  at  Hope,  Ariz.,  and  Desert  Center. 
Calif.,  and.  if  found  necessary,  will  be  placed 
at  Needles  and  Blythe.  Calif. 

Special  visitors  will  be  permitted,  by  prior 
arrangement  at  the  project  office,  and  each  vis- 
itor or  group  of  visitors  will  be  provided  with 
an  escort  to  show  them  over  the  dam  or  job. 
Visitors  directed  to  the  restricted  area  by 
other  Government  offices  or  by  the  Metropoli- 
tan Water  District  must  be  provided  with  suit- 
able written  requests. 


/  :S52   /         The  Reclamation  Era,  December  1940 


Mancos  Project,  Colorado,  Approved  for 

Construction 


THE  Mancos  project  in  Colorado  was  ap- 
proved for  construction  on  October  26,  1940, 
the  eighth  "wink  relief"  irrigation  develop- 
ment in  be  undertaken  by  tin'  Bureau  of 
Reclamation,  and  the  second  within  'a  week. 
The  "work  relief"  projects  aim  at  stabil- 
izing the  agricultural  life  of  the  regions  in 
which  they  are  built.  They  employ  VVPA  and 
CCC  labor  in  their  construction,  and  offer 
settlement   opportunity    I'm-   the  landless   and 

jobless.       The    eusl     of    the     Malleus    project    is 

estimated  at  $1,600,000,  of  which  $680,000  will 
be  repaid  by  the  farmers  in  not  mure  than  -hi 
animal  installments. 

The  reimbursable  portion  of  the  cust  comes 
from  the  $8,500,000  made  available  by  Con- 
gress for  the  construction  of  Great  I'lains  and 


other  work  relief  irrigation  projects  under  the 
Case-Wheeler  Act  of  1939  and  the  Interior 
Department  Appropriations  Acts  of  1940  and 
1941.  The  balance  of  the  cost  conies  from 
WPA  and  CCC  allocations  of  labor  and 
nialerials. 

The  .Mancos  project  lands  comprise  10,000 
acres  in  .Mancos  Valley,  one  of  the  oldest  ir- 
rigated sections  in  western  Colorado.  The 
valley  was  settled  more  than  (HI  years  ago,  but 
an  unregulated  and  inadequate  water  supply 
has  stilled  the  valley's  economic  progress  for 
many  years. 

At  present  il  is  practicable  to  raise  only 
grain  and  forage  crops  even  though  the  soil 
and  climate  of  the  valley  are  adapted  to  other 
crops.     About    half  of  the   10,000   acres   in   the 


project    area    has    been    actively    cultivated    in 
recent  years. 

The  construction  of  the  project  by  the  Bu- 
reau of  Reclamation  will  provide  a  dependable 
supplementary  supply  of  storage  water  which 
will  protect  the  valley  from  drought  and  per 
mil  mote  diversified  fai'ining  and  will  foster 
community  development  and  economic  growth. 
A  badly  needed  water  supply  will  also  be  made 
available  for  the  Mesa  Verde  National  Park. 

Additional  Structures 

An   offstream   dam    to  create  a    reservoir  of 
Hi. mi  acre-feet  capacity  will  be  built  mi  Jack- 
son Gulch,  about  4  miles  north  of  Mancos.     An 
{Continued  mi  page  356) 


NOTES     FOR    CONTRACTORS 


Specifica- 
tion No. 


934 

935 

933 

929 

1435- D 

1439-D 

E-23,  187- A 

1443-D 

1440-D 
144S-D 
1442- L) 
1445-D 
1440-D 
1432-D 


E-23.  1 16-A 
1 127- 1  > 


1444-D 
1447-D 


Project 


Moulder  Canyon,  Ariz.- 

Nev. 

Yakima-Roza,  Wash 

Klamath,  Oreg.-Calif. . . 
Central  Valley,  Calif    . 

Purker     Dam     Power, 

Calif.-Ariz. 
C  o  1  u  in  b  i  a     B  asi  n 

Wash. 

Moulder  Canyon,  Ariz.- 
Nev. 

Columbia  Basin,  Wash. 


Tucumcari,  N.  Mex. 


Colorado-Big    Thomp- 
son, Colo. 
Klamath.  Oreg.-Calif 

Parker     Dam     Power, 

Ariz-Calif. 
Colorado  River,  Tex 


Columbia  Basin,  Wash 


B    uldei  t  ;iny:ii    Ariz- 

Nev. 
Parker     Dam     Power, 

Ariz. -Calif. 


Colorado-Big  Thomp- 
son, Colo. 

Buford-Trenton,  N. 
Dak. 


Bids 
opened 

Oct. 

ii 

Oct. 

in 

Sept 

27 

Sept 

fi 

Oct. 

in 

Oct. 

7 

Oct. 

111 

Oct. 

29 

Oct. 

28 

Oi  : 

3D 

Oct. 

.'."i 

Oct. 

31 

Oct. 

311 

Oct. 

3 

Sept 

12 

Oct. 

1 

Oct. 

30 

Nov. 

1 

Low  bidder 


\\  hi  k  or  material 


One  23,000-volt  bus  structure  and  1 
transformer  neutral  tins  structure 
forunit  A-5.  Boulder  power  plant. 

Earthwork,  pipelines  and  structures, 
laterals  G  -29.3  to  G  10  i.  and  sub- 
laterals,  Yakima  Ridge  Canal. 

Construction  of  Tule  Lake  Tunnel, 
Modoc  division. 

Two  250-ton  traveling  cranes  for 
Shasta  power  plant. 

Gantry  crane.  100-ton  rapacity,  for 
Parker  power  plant. 

line  200-ton,  motor-driven,  trans- 
former transfer  car  tor  Grand 
Coulee  power  plant. 

Cable         


Frames  for  shuttle-crane  carriage 
and  frames  fur  storage  pit  installa- 
tion for  shut  i!i-  crane  and  carriage 
in  left  abutment. 

Radial  gates  and  hoists 


Seal    seats    for    bulkhead    gate    at 

( Sreen  Mountain  Dam 
Pumping   units   for    No.    10   drain 

pumping  plant. 
Metalwork  for  trashraiks  (or  intake 

structure  at  Parker  power  plant. 
Turntable  for  handling  outlet  gates 

at   Marshall  Ford  Dam. 
Ventilating  equipment   for   Grand 

Coulee  power  plant.' 


Induction  motor  with  control  and 

-w  itching  equipment. 
Ventilating     and     air-conditioning 

equipment     for     Parker     power 

plant. 


Trashracks    for    outlet     works    at 

Green  Mountain  Dam 
2  motor-driven  pump  units  


Name 


Uia\  ie  Switch  Co. 


Raj     Schweitzer   and    Fife 
&  Co 


J.  A.  Terteling  &  Sons 

Lakeside  Bridge  &  Steel  Co. 
Cyclops  Iron  Works  ....    ... 


The    Atlas   Car   &    Manu- 
facturing I  'o. 

Ryall  Electric  Supply  Co... 


Valley  Iron  Woi  k 


K.  E.  Schrefflcr  Co- 
National  Iron  I  'o  

Sterling  Pump  Corporation 
American  lit  idge  Co 


Fori  Worth  Structural  Steel 

Co. 
The  New  York  Blower  Co.. 
Chelsea    Fan    and    Blower 

Co.,  Inc. 
McQuay,  Inc 


Ancmostat   Corporation   of 

America. 
I  leneral  Electric  Co 


The  New  York  Blown  Co 

Henilne  &  Bolthiiif  Manu- 
facturing &  Supply  Co. 

The  Trane  Co 

Refrigerating  &  Power  Spe- 
cialties Co. 

Harry  M.  Pottorfl 


Griffith  Pipe  &  Supply  Co.. 

The  Ornamental  Iron 
Work  Co. 

Food  Machinery  Corpora- 
tion I  Peerless  Pump  Di- 
vision). 


Address 


San  Francisco,  Calif 

Parma.  Idaho 

Boise,  Idaho 

Milwaukee,  Wis. . . 
San  Francisco,  Calif. 
Cleveland,  Ohio 


1  leaver,  Colo 


.do. 


.do. 


Duluth,  Minn... 
Stockton,  ( 'ili! 
Denver,  Colo 
Fori  W  orth,  Tex 


Chicago,  111     .   . 
New  York,  X.  Y 


Minneapolis,  Minn 
New  York,  N.  Y... 
Schenectady,  N.  Y 
i  Chicago,  111 

Denver,  Colo 

La  Crosse,  Wis  

San  Francisco.  Calil 

Los  Angeles,  Calif.. 

...do 

Akron,  Ohio 

Los  Angeles,  ( 'alif.. 


Bid 


$37,  110.00 

66,201   52 

172,096.00 
172,560.00 

73,  732  III! 
il.  125.00 

10,344.  14 

10,850  00 

;»  1,422.00 

1,565  mi 

2.225  00 

4,805.00 

I,  ill  00 

i  1,  171  00 
■  832.  2s 

J  31 1.20 

•>  1,033.  19 

14,764.00 

699.00 
i  830.  Hi 

i  236.  30 
631   30 

'  710  40 

«  25.  10 

5,  324.  00 

1 1,  lit  no 


Terms 


F.  o.  b.  Boulder  City. 


Discount  's  percent 


F.  0.  b.  Boulder  City, 
Nev.  Discount  \l  per- 
cent. 

F  o.  h.  Yakima,  Wash. 
Disiount  l  percent. 


F.  o.  b.  Yakima,  Wash. 
Discount  ij  percent. 


F.  o.  b.  Gary,  Ind  .. 

I  "  count  '  j  percent . 

F.  o.  b.  Odair,  Wash 
Discount  2  percent 


F.    0.     Ii.     Odair,     Wash. 

Discount  2  percent. 
F.  o.  b.  Hartford,  Conn  . 

F.   o.    b.    Boulder    City, 
Nev. 

F.  o.  b.  Earp.  Calif  .  .. 

F.  o.  b.  Buffalo  and  Den- 
ver. 

F.  o.  Il  Earp.  Calil 
do  


F.     o.     b.     Earp,     Calif. 

Discount  3  percent. 
F.    o.     b.     Earp,     Calif. 

Discount  2  percent. 
F.  o.  b.  Krcmmling,  Colo. 

Discount  Y>  percent . 
F.     0.     b.     Los     Angeles 

(  pu  mps);  Buford,  N. 

Dak.  (motors). 


Award 
of  con- 
tract ap- 
pro^ e.l 


Oct.    23 

Oct.    29 

Oct.    30 
Do 

(9) 

Oct.    22 

Nov.     5 
Nov.    7 


Nov.  4 

Nov.  i) 

Nov.  7 

Do. 

Do 

Nov.  6 

Nov,  9 

Nov.  12 

Do. 

Nov.  16 

Nov.  13 

Nov.  13 

Nov.  14 

Nov.  15 

Nov.  14 

Nov.  13 

Nov.  16 


'  Schedule  1. 


s  Schedule  2.        *  Schedule  3.        4  Schedule  4. 


s  Schedule  5.         6  Schedule  6. 


7  Items  1  and 


No  bids  received  on  schedules  I. 


and 


All  bids  rejected. 
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Construction  on  Modoc  Division 
Klamath  project,  Oregon-California 


THE  first  feature  to  he  constructed  on  the 
Modoc  division  of  the  Klamath  project  in  Ore- 
gon and  California  will  be  a  tunnel  to  carry 
pumped  water  from  Tule  Lake  to  Lower  Kla- 
math Lake,  and  contract  for  this  work  has 
been  awarded  in  .1.  A.  Terteling  &  Sons  of 
Boise,  Idaho,  submitting  in  the  Klamath  office 
(it  the  Bureau  of  Reclamation  the  successful 
hid  of  $172,090. 

The  contract  covers  the  construction  of  a 
concrete-lined,  horseshoe-type  tunnel,  7,000 
feet  long  with  a  diameter  of  5  feet  9  indies. 
Involving  the  excavation  of  24,350  cubic  yards 
nf  material  and  the  use  of  3,100  cubic  yards  of 
concrete  in  tunnel  lining,  in  addition  to  fur- 
nishing and  installing  steel  tunnel  supports 
and  other  work.  All  of  the  work  must  lie 
completed  within  .Kill  days. 

The  Bureau  of  Reclamation  and  the  United 
Slates  Fish  and  Wildlife  Service  worked  out 
jointly  a  plan  for  the  construct  ion  of  this  new- 
division  of  the  project,  called  the  Modoc  Unit, 
which  will  improve  certain  conditions  that 
have  developed  on  the  Klamath  project.  The 
project  operations  have  resulted  in  the  un- 
vvatering  or  draining  of  Lower  Klamath  Lake, 
which  is  separated  from  'Pule  Lake  by  a  range 
of  hills.  The  portion  of  the  lake  bed  lying  in 
California  has  been  found  to  he  unsuitable  for 
general  farming  purposes  because  of  soils  and 
alkali  conditions.  The  prevailing  westerly 
winds  collect  the  dust  from  this  dry  lake  bed 
with  the  result  that  portions  of  the  project 
are  subjected  frequently  to  dust  storms  that 
cause  considerable  (listless.  The  flooding  of 
the  lake  for  a  bird  refuge  and  the  irrigation  of 
border  lands  will  eliminate  the  dust  nuisance 
which  endangers  the  health  and  well-being  of 
I  he  settlers.  The  Tule  Lake  sump  has  been 
developed  by  the  United  States  Fish  and  Wild- 
life Service  as  a  bird  refuge  but  fluctuating 
water  surfaces  of  Tule  Lake  are  unsatisfactory 
for  propagation  and  the  stagnant  waters  cause 
botulism.  Heavy  rainfall  has  increased  the 
How  into  Tule  Lake  sump  to  the  extent  that 
dikes  have  broken  and  much  propel  ly  and  even 
the  safety  of  the  homesteaders  on  the  Klamath 
project  are  endangered. 

This  tunnel,  the  first  and  most  important 
construction  feature  of  the  Modoc  division, 
will  carry  excess  water  pumped  from  Tule 
Lake  through  the  ridge  of  hills  into  Lower 
Klamath  Lake  basin.  About  50,000  acre-feet 
of  water  will  be  [mmped  annually,  and  approx- 
imately l"p,(i(iu  acre-feet  of  the  pumped  water 
will  be  used  to  irrigate  some  11,000  acres  of 
land  in  the  basin  area  for  pasture  and  crops. 
The  balance  of  about  35,000  acre-feet  will  re- 
store the  water  area  in  Lower  Klamath  Lake 
and  establish  a  wildlife  refuge  of  about  17,000 
acres  which  will  be  of  great  strategic  impor- 
tance in  the  Pacifii  llywa.v.  The  restoring  of 
water  in  Lower  Klamath   Lake  will  also  pre- 


vent recurrent  dust  storms  which  plague  the 
surrounding  agricultural  and  urban  areas.  In 
pumping  water  from  Tule  Lake  the  water  area 
in  the  lake  will  be  maintained  at  a  uniform 
level  and  protect  from  flooding  about  20,000 
acres  of  highly  productive  laud  around  Tule 
Lake  which  have  been  farmed  for  several 
years. 

Additional  construction  features  of  this  new 
division  will  consist  of  a  pumping  plant  to 
supply  the  tunnel,  which  will  he  composed  of 
three  units  with  a  combined  capacity  of  150 
feet  per  second,  and  three  other  pumping 
plants,  as  well  as  dikes,  spillways,  canals,  and 
drains. 


Death  of  R.  0.  Chambers 

NOTICE  has  been  received  in  the  Washington 
office  of  the  sudden  death  on  November  26  of 
R.  ( ».  Chambers,  longtime  president  of  the 
Pathfinder  Irrigation  District.  Mr.  and  Mrs. 
Chambers  were  riding  in  the  family  car  when 
a  collision  with  a  motor  bus  occurred  between 
Utica  and  Waco.  Nebr.,  in  which  Mr.  Cham- 
bers was  killed  and  Mrs.  Chambers  suffered 
critical  injuries. 


E.  C.  Koppeti  Dies 

T<  *  his  many  friends  through  the  Reclama- 
tion territory  notice  of  the  sudden  death  on 
November  25  of  E.  < '.  Koppen,  construction 
engineer  of  the  Parker  I 'am  power  project, 
with  headquarters  at  Parker  Lain.  Calif.,  will 
he  received  with  profound   regret. 

A  more  detailed  slatement  concerning  Mr. 
Koppen's  official  connection  with  the  Bureau 
and  of  his  death  will  appear  in  the  succeed- 
ing issue  of  the  ERA. 


Death  of  Harry  Grain 

NOTICE  has  been  received  in  I  he  Washington 
office  of  the  death  at  Silver  Springs.  Md..  on 
November  13  of  Harry  E.  Crain,  well  known  in 
Reclamation  circles  as  a  Wyoming  pioneer  and 
member  of  the  party  that  appraised  the  land 
now  covered  by  Lake  Mead,  the  reservoir  im- 
pounded by  Boulder  Dam. 

At  the  time  of  his  death  Mr.  Crain.  a  resi- 
dent of  Cheyenne,  Wyo.,  for  57  years,  was  vis- 
iting his  daughter.  Mi's.  Ella  Thompson,  in 
Washington,  where  he  had  been  ill  for  several 
days  following  a  heart  attack. 

A  native  of  Springfield,  Vt.,  Mr.  Crain  took 
up  residence  in  Wyoming  as  a  cowboy  on  a 
ranch  north  of  Lusk  when  he  was  1!)  years  old. 
moving  to  Cheyenne  in  1883,  where  for  a  num- 
ber of  years  he  was  employed  as  an  appraiser 
for    many    large    cattle    companies,    and    later 


worked  iii  the  same  capacity  for  banks  and 
other  financial  institutions. 

He  served  his  State  in  several  important 
assignments  and  was  elected  to  the  State  leg- 
islature in  1904,  in  which  he  served  three 
successive  terms. 

In  1894  he  formed  a  partnership  with  1  >. 
McCallum  in  the  lumber  business  at  Wheat- 
land, and  (i  years  later  opened  a  similar  busi- 
ness in  Guernsey. 

Mr.  Crain  is  survived  by  his  daughter  and 
a  sister.  His  body  was  returned  to  Cheyenne 
for  interment. 

Paprika  Peppers — Yakima 

THE  growing  of  paprika  peppers  in  the  Yaki- 
ma Valley  has  been  urged  as  a  profitable  ad- 
dition to  the  valley  products  by  a  grower  who 
has  had  some  success  in  producing  the  crop 
in  Oregon  and  expects  to  plant  4(1  acres  in 
the  Yakima  Valley  in  1941.  He  considers 
Ibis  valley  especially  adapted  to  the  growing 
of  this  condiment.  Interested  parties  and 
producers  are  investigating  the  possibilities 
of  the  proposed  new  industry. 

Orland  Cattle  Score  at  Fair 

HOLSTEINS  of  the  J.  N.  Cook  herd  of  Or- 
land, and  their  cousins  of  the  Kingsley  herd 
of  Ord,  exhibited  together  at  the  Lassen 
County  Fair,  cornered  the  most  coveted  hon- 
ors of  the  show.  Among  the  prizes  captured, 
I  he  Glenn  County  entry  was  first  in  the  milk- 
ing contest :  first  in  herds  and  second  and 
third  in  individuals,  against  a  field  of  26 
entries. 


SALMON  FOR  SUPPER 

(See  opposite  page) 

Did  you  think  salmon  grew  in  cans? 
To  protect  a  foremost  industry  of  the 
Northwest,  the  Bureau  of  Reclamation 
adopted  a  migratory  fish  program  in 
connection  with  the  Grand  Coulee 
Dam  project.  Since  the  dam  became 
too  tall  to  be  vaulted  by  Pacific  Ocean 
salmon,  whose  instinct  leads  them  to 
home  waters  at  spawning  time,  they 
are  trapped  at  Rock  Island  Dam, 
located  on  the  Columbia  River  nearer 
the  ocean,  and  transported  by  truck  to 
the  Leavenworth  hatchery  in  the  foot- 
hills of  the  Cascades.  Shown  at  the 
upper  right  is  the  hatchery;  at  lower 
left,  the  shed  where  50,000,000  eggs 
in  trays  are  stacked  in  troughs,  and 
flowing  water  circulates  over  them  for 
a  5-week  period  prior  to  hatching;  at 
the  upper  left  is  a  fine  specimen  of 
Chinook  salmon;  at  lower  right  an 
inspector  counts  his  salmon  before 
they're  hatched. 
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Mancos  Project 

(Continued  from  page  SH3) 

inlet  canal  with  a  capacity  of  -•">(•  cubic  feet 
per  second  and  approximately  .'!  miles  long  will 
take  water  from  the  Yi'esl  Mancos  River  and 
deliver  it  to  the  reservoir,  releases  from  which 
will  be  returned  to  the  river  by  an  outlet  canal 
of  200  second-feet  capacity.  The  dam  will  lie 
an  earth-fill  structure  130  feet  high  above  I  he 


stream  channel  and  1,930  feet  long  across  the 
crest. 

The  distribution  system  for  the  project 
lands  has  already  been  constructed.  Some 
revisions  may  be  necessary  and  additional 
farm  ditches  probably  will  have  to  be  dug  in 
connection  with  the  land  development  pro- 
gram. 

The  Bureau  of  Reclamation  will  operate  the 
dam  after  it  is  built  and  negotiate  contracts 


with  the  beneficiaries  for  the  repayment  t 
construction  and  operation  and  maintenanc 
charges.  The  land  development,  including  an 
necessary  rehabilitation  or  revision  of  the  dis 
tribution  system  and  the  required  leveling  c 
rough  land,  is  planned  to  be  undertaken  by  th 
Department  of  Agriculture,  which  will  all 
negotiate  contracts  with  the  beneficiaries  fo 
repayment  of  development  and  settlemej 
charges. 
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Notk.    36  cents  postal  charges  should  he  added  for  foreign 
subscript  ions. 
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Supervising  Engineer,  C.  C.  C.  Division;  W.  E.  Warne,  Director  of  Information;  William  F.  Kuhach,  Chief  Accountant;  Charles  X.  McCuIIoch,  Chief  Clerk,  Jesse  \V.  .\fver.  Assistant 
Chief  Clerk;  James  C.  Beveridge,  Chief,  Mails  and  Files  Section;  Miss  Mary  E.  Gallagher,  Secretary  to  the  Commissioner 

Denver,  Colo.,  United  States  Customhouse 

S.  O.  Harper,  Chief  Eng.;  W.  R.  Young,  Asst  Chief  Eng.;  J.  L.  Savage,  Chief  Designing  Eng.;  W.  H.  Nalder,  Asst.  Chief  Designing  Eng.;  L.  X.  McClellan,  Chief  Electrical  Eng.;  Kenneth  B. 
Keener,  Senior  Engineer.  Dams;  H.  K.  McBirney,  Senior  Engineer,  Canals;  E.  B.  Debler,  Hydraulic  Eng.;  I.  E.  Houk,  Senior  Engineer,  Technical  Studies;  Spencer  ...  Baird,  District 
Counsel;    L.  R.  Smith,  Chief  Clerk;   Vera  H.  Thompson,  Purchasing  Agent;  C.  A.  Lyman  and  Henry  W.  Johnson,  Examiners  of  Accounts 

Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


A 1 1- American  Canal 

Altus. 

Belle  Fourche 

Boise 

Boulder  Canyon  l 

Buffalo  Rapids 

Buford-Trenton 

Carlsbad 

Central  Valley -- 

Shasta  Dam 

F riant  division 

Delta  division 

Colorado-Big  Thompson 

Colorado  River 

Columbia  Basin 

Deschutes . —  . 

Eden 

Gila 

Grand  Valley 

Humboldt 

Kendrick 

Klamath 

Milk  River 

Minidoka 

Minidoka  Power  Plant 

Mirage  Flats, 

Moon  Lake 

\.>r tli  Platte 

Newton    

<  tgden   River 

Orland -- 

Owyhee 

Parker  Dam  Power - 

Pine  River 

Provo  River 

Rapid  Valley 

Rio  Grande 

Elephant  Butt.-  Power  Plant 

River  ton 

San  Luis  Valley--- 

Shoshone 

Heart  Mountain  division . 

Sun  River 

Tru-kee  River  Storage _. -. 

I  ucumcari    ...  

Umatilla  (McKay  Dam) 

l  nr inhere:    Repairs  t"  canalE 

Upper  Snake  River  Storage 

Vale 

Yakima - 

.     Roza  division . 

Yuma. 


Yuma,   Ariz    . 

UtUS,   I  >kl;i 

Newell,  S    Dak 

Boise,  Idaho 

Boulder  City,  N.-v  . 

Glendive,  Mont . 

Williston,  N.  Dak . 

Carlsbad.  N.  Mex 

Sacramento.  Calif . 

Reddini    Calif 

Friant,  Calif 

Antioch,  '  'alif . 

Estes  Park.  Colo 

Austin,  Tex 

Coulee  Dam,  Wash 

Bend,  '  >reg 

Rock  Springs,  Wyo 

Yuma,  Ariz 

i  ii  :in«l  Junction,  <  -olo 

Reno.  Wv 

( lasper,  Wyo  - 
Klamath  Falls,  Oreg 

Malta,   Mont . 

Burley,  Idaho - 

I: upei  t .  Idaho 

Hemingford,  Nehr      _ . 
Pro\  o.  Utah. 

Wyo. 

Newton.    Utah. 

P I    tab 

Orland    Calif ... 

H< n-..',  Idaho        

Parker   Dam,  Calif      .._._ 
Vallei  ito    Colo 

Provo,  Utah.  ..    .    . 

Rapid  Cits  .  s    Dal 

El  Paso,  Tex     ..      .      .    - 

Elephanl   Bui  te    N,  Mex  . 

Riverton,  Wyo.      . 

Mont.-  Vista,  I  !olo 
Powell,  \\  yo 

Cody,  Wyo .... . 

Fairfield,  Mont 

Reno,  Nev 

I  ucuirn  -mi    \     Mex 

Pendleton,  '  >reg 

Montrose,  Colo 

Burley,  Idaho 

Vale,  Oreg 

Yakima,  Wash.  . . . 

Yakima,  Wash 

^  uma     iriz   . 


Official  in  charge 


Name 


Leo  I     foster 

Russell  S    Lieuranc 
I     I      .  oungblutt__ 

1!    .1    Newell 

Irving  '  \  Harris 

Paul  A    Jones 

Parley  R.  Neeley.- 
L.  E.  Foster    .    . 

R.  S.  Calland 

Ralph  Lowry 

i:    B    Williams 
Oscar  G.  Boden 
Porter   I     Preston. 
Ernesl  A    Moritz. . 
F.  A.  Banks 

D.  S.  Stuver.. 

I  hoa    R     Smith    . 

I I    Foster . 

\\  .1  Chiesman  . 
Floyd  M  Spi  ncei 
frvin  .(    Matthews 

B    E    Hayden 

Harold  W.  Gengei 
Stanley  R    Marean 

E.  \  McWiHiams. 
Denton  .1    I  tuL 

I     0    i  Lrson 

«      1     i  rleaaon 
I    I  >onald  Jerman 
E   < '    Larson   ...  . 
D.  L    (  !ai  no  l_ 
l;    .1    Newell 


Title 


■  Ihai  les    \    Burns. 

I  ■      0      I.LI  -.11     

Horace  \     Hubbell    .  -  . 

L.  R.  Fiock 

'■    "    Dale 

II  D    «  lomstock.     . 

H.  K.  Itahmeier 

L    .1     Win. Me _. 

Waller    I'      Kemp. 

\    \\     \\  adkei 

Floyd  M.Spencer 

Harold  W    Mutch...    . 

C.  L.  Tice.         

Herman  R     Elliott 

Stanley  R.  Marean 

C.  C     Krt.-lmm... 

.1.  S     Moore  ._._ 

Charles  E.  ('mwriover.. 
C.  B    Elliott    . 


Construction  engineer . 

Construction  engineer 

Superintendent . 

Construction  engineer . 

Director  of  power.  .  . . 

Construction  engineer 

Resident  engineer 

Superintendent . 

Supervising  engineer  2. 

Construction  engineer 

Construction  engineer. .  .  . 

Construction  engineer 

Supervising  engineer 

Construction  engineer 

Supervising  engineer.  _ 
Construction  engineer    _ 

Construction    engineer 

( 'onstruction  engineer 

Superintendent 

<  Construction  engineer  ;.'.  . 
Construction  engineer  2_  . 

Sup,' rin  t , -ii den  1 

Superintendent 

Superintendent . 

Resident  engineer 

<  Construction  engineer 

Construction  engineer..    . 
Superintendent  of  powei  . 

Resident  engineer 

Construction  engineer. 
Superintendent 

<  lonstruction  engineer   . 

Construction  engineer 

( 'onstruction  engineer 

'  Construction  engi 

( 'onstruction  engineer 

Superintendent ... 

Acting  resident  engineer.. 
Superintendent 

<  'onstruction  engineer 

Superintendent  2 

Construction  engineer.. 
Superintendent 

(  Construction  engineer  2.  . 

Resident  engineer 

Reservoir  superintendent . 
(  (instruction  engineer  2_  _ 


Superintendent 

Superintendent 

Construction  engineer. 
Superintendent 


1  >i>.trict  counsel 


Nan 


.1.  C.  Thrailkill. 
Edgar  A.  Peek. 


Robert  B.  Smith.  . 

Cail  H.  Baird 

Edwin  M.  Bean 

Robert  L.  Newman 

E.  W.  Shepard 

E.  R.  Mills 


< '    M  .  \ oven 

William  F    Sha___ 

C.  B    Funk 

Noble  <  '    Anderson  . 
Emanuel  \     Hillius 
J    C     I  hrailkill 
Emil  T.  Ficeni  i 


George  W.  Lyle_  - 

W.  I.  Tingley 

E    E    «  Jhabol 
G    I      Pal  terson 


I  i     Kartell  .- 

f.  Si  impfig.  .  _  . 


Francis  .1    Farrell 

W.  D    Funk 

Roberl   B.  Smith 

George  B.  Snow 

Frank  E.Gawn 

I-  rancis  .1     Fai  nil 
Joseph  P.  Siebeneicher 

H.  H.  Berryhill 

H    H.  Berrvhill 

C.  B.  Wentzel 


I,.  .1.  Windle 
L.J.  Windle 


<   harles  I      Hai  ris   - . 
Ewalt  P.  Anderson. 


Alex.  S,    II  irkei  ■ 
Alex.  S     Hark.-. 
Jacob   I'    Davenpn 


Coffey 

S.      1    *•■■    T  I,- 

Burke.  ..._. 

Stoutemyer. 
Coffey 

Burke. 

Bu      ■ 

S.  Devries 

Coffey 

CofTe.v 

Coffey 

Coffey. .  . 

Alexa  nder 

s    I  levries. . 

Stoutemyer. 

Stoutemyei  . 
Alexander. . . 

Coffey 

Alexander... 
Alexander.  . 


Stoutemye 
Burke.  _ 
Stoutemye 
Stoutemi  e 
Pork.. 
Alexander. 


Alexander 

Alexander. 

(  !offe> 
Stoutemyer 

I  loffe.       

VIexa  nder . 

Burke.  . 

Vlexander. 

-     Devi  ies.  _ 

s     I  ',-\  n>--._     . 

Burke 

Alexander _ 

Burke..    . 
Burke- . 

Burke 

Alexaniler 

S.    I  >evries 

Stoutem.  ei 

Alexander 

Stoutemyer.. 

Stoutemyei 
Stoutemyei 

Stoutemyer 

Coffey 


Address 


Los   Angela    <  'alif 
1.1   Pnso    Tex. 
Billings,  Mont . 
Porl  land,  <  >reg 

Los   Vngeles,  Calif 

Hillings,  Mont 
Hillings,  Mont. 
El  Paso,    Tex 
Los  Angel'       I     dil 
I. os  Angeles,  <  'alif 

I  OS     \ngeles.  Calif 
Los:  Angeles,  <  alif 
Salt   Lake  <  City,  Utah, 
El  Paso,  Tex. 
Portland,  Oreg. 
Portland  .  '  ll  eg 

Salt  Lake  City,  Utah, 
I. os  Angeles,  Calif. 
sdt  Lake  '  City,  '  tah 
Sail   Lake  '  Cit.  ,  Utah. 
Billings,  Mont. 
Portland,  Oreg 
Hillings.  Mont. 
Portland.  '  >rrg 
Portland,  Oreg 
Billings,  Mont. 
S;,li  Lake  <  'it.  .  Utah. 
Hillings,  Mont 

Salt    La! I 

Salt,   Lake  City,  Utah 
Los  Angeles,  ( Calif 
Portland,  Oreg. 

Los  Angel.-,     I  '  J,l 

Sail  Lake  City.  Utah. 
Sali  Lake  I  'ity,  Utah. 
Billings,  Mont . 

II  Paso,  Tex. 
101   Paso,    Tex 
Hillings,  Mont. 
Salt    Lake  City, 
Billings,  Mont 
Hillings,   M.-nt 
Hillings.    M, 

Salt  Lake  '  'its 
El  Paso,  Tex. 
Portland,  Oreg 

S:,\l     I. a  I  .-  (  'il\      I    |:l 

Portland,  Ores 
Portlan  I,  <"eg. 
Portland,  Ore;. 
Portland  Oreg 
Los    \  ngeles,  '  'alii 


llah. 


I    .  ,h 


id    Powei    Plant.  J   A. ■ling.  A   Island    Park   and    Crassy    Lake    Dan 

Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 


Baker 

Bitter  Root  i 

Boise  t 

Boise  I 

Burnt  River 

French  town 

Fruitgrowers  Dam.- 

Grand  Valley  Orchard  Mesa  .1.  . 

Humboldt 

Huntley  4 

Hyrum  3, 

Klamath,  Langell  Valley  1 

Klamath.  Horsefly  1 

Lower  Yellowstone  ■* 

Milk   River:    Chinook  division  I 


Minidoka:   Gravity  I 

Pumping 

Gooding  1 

Moon  Lake 

Newlands  3 

North  Platte:    Interstate  division  * 

Fort  Laramie  division  4 

Fort  Laramie  rti vision  * 

Northport  division  * 

Ogden  River 

'  M    Hiogan  I 

Salt  River  2 

Sanpete:    Ephraim  division 

Spring  City  division 

Shoshone:  Garland  division  4 

Frannie  division  * - 

Stanfield __ 

Strawberry  Valley 

Sun  River:    Fort  Shaw  division  4_  . 

Greenfields  division 

Umatilla,  East  division  1 

West  division  1 

Uncompahgre  3 

Upper  Snake  River  Storage 

Weber  River 

Yakima,  Kittitas  division  1 | 


Lower  Powder  River  irrigation  dislriri 

Bitter  Root  irrigation  district 

Hoard  ,,t   (   ontrol     ._ 

Black  Canyon  irrigation  district 

Burnt    Rive,    irrigation  di-tn.-1 

Frenchtown  irrigation  districi  

Orchard  City  irrigation  district 

<  frchard  Mesa  irrigation  districi 

Pershing  County  water  conservation  dlstrict. 

Huntley  Project  irrigation  district 

South  Cache  W    I'    A 

Langell  Valley  irrigation  district    

Horsefly  irrigation  district    

Board  of  Control . 

Alfalfa  Valley  irrigation  district 

Fort  Belknap  irrigation  district 

Zurich  irrigation  district 

Harlem  irrigation  district 

Paradise  Valley  irrigation  district      . 

Minidoka  irrigation  distru''        . 

Burley  irrigation  district  .  _ 

Amer    Pa.U  Rese"     Dist.  V>.  2„_. 

Moon  Lake  W.  U.  A 

Truckee-Carson  irrigation  district 

Pathfinder  irrigation  district. 

Gering-Fort  Laramie  irrigation  district . 

Goshen  irrigation  district 

Northport   irrigation  district.  _  „ 

Ogden  River  W.  U.  A 

Okanogan  irrigation  district 

Salt.  River  Valley  W.  L' .  A 

Ephraim  Irrigation  Co 

Horseshoe  Irrigation  Cn... 

Shoshone  irrigation  district. 

Deaver  irrigation  district    

Stanfield  irrigation  district 

Strawberry  Water  1  sers'   Assn 

Fort  Shaw  irrigation  district. .. 

Greenfields  irrigation  district. . 

Hermiston  irrigation  district. 

West  Extension  irrigation  district 

I   ocompahgre  Valley  W.  U.  A _. 

Fremont-Madison  irrigation  district 

Weber  River  W.  U.  A___ 

Kittitas  reclamation  district 


i  rperating  i  rfficia  i 


Baker.  Oreg 

Hamilton.  Monl      

Boise    Idaho    _    

Notus    Idaho 

Huntington.  •  i.. 

Frenchtown.  Mont 

Aust  i"  .  Colo 

Orand  Junction.  Colo. 

I  i >\  elock,  Nev 

Hallantine,  Mont 

Logan.  Utah 

Bonanza,  <  Ireg 

Bonanza.  Oreg. 

Sidney,  Mont    

Chinook,  Mont 

<  Chinook,  Mont 

<  'hinook,  Mont        .    _  . 

Harlem,  Mont _. 

Zurich,  Mont 

Rupert,  Idaho 

Hurley,  Idaho 

<  rOOding,    Idaho 

Roosevelt.  Utah 

Fallon,  Nev 

Mitchell,   \el.r__ 

(iering,   Nehr . 

Torrington     \\  yo 

Northport,  Nebr 

Ogden,   Utah     . 
Okanogan.  Wash       — 

Phoenix.  Ariz    

Ephraim,  Utah 

Spring  City,  Utah 

Powell,  Wyo. . 

Deaver.  Wyo 

Stanfield,  Oreg 

Pa_  -«■,,      I    tah  .... 

fort   Shaw,   Mont 

Fairfield.  Mont 

Hermiston.  Oreg- 

Irrigon.  Oreg 

Montrose,  Colo 

St.  Anthony,  Idaho 

Ogden.  Utah 

Ellensburg,  Wash 


A    Olivei 

<;    i;   Wakh 

Win     II    Tuller 

I   l,  is    W     Holmes   . 
Edward  Sullivan.. 

I  ■on.  Sheffer.  _ 

S.  F    Newman 

Jack  H.  Naeve 

Roy  F.  MefTIev--. 
E     E,   Leu, 

II  Smith  Richards 

I  has    A    Revell... 
Benson  I  lixon 
Axel  Persson 

A.  L.  Benton 

H.  B.  Bonehright.. 
C.  A.  Wat  kins.  _ 
Thos.  M    Ei  ere!  I 

C    J    Wnrth 

Prank  A    Ballard    . 
Hugh   L.  Crawford. 

S    T.  Baer 

H.  J,  AUred .. 

W.  II.  Wallace    .     . 

T.  W.  Parry 

W.  O.  Fleenor 

Floyd   M.  Roush. 

Mark  Iddings 

David  A    Srotr 
Nelson  D.  Thorp    . 

II  J.  Laws,,,, 
Andrew  Hansen    __ 
Vivian  Larson   ... 

Paul  Nelson.  . 

Floyd  Lucas 

Leo  F.  Clark 

S.  W.  Grotegut 

C.  L.  Bailey 

\    \\     Walker 

E    I  >.  Martin 

A.  C.  Houghton.     . 
Jes   e    R      Thompson 

H,  G.  Fuller 

1>.  D.  Harris 

G.  G    Hughes 


Address 


President-  _ 

Manager 

Project  manage!  .    . 

Superintendent 
President  _  .. 
Superintendent. ._ 

Superintendent 

Superintendent . .. 

Superintendent. . 

Manager.  .     _ 

Superintendent 

Manager 

['resident 

Manager 

President 

President 

President 

President. 

President.     __     

Manager 

Manager.  .    .       .. 

Manager 

Presidenl  

Manager 

Manager.  ...  — 

Superintendent 

Superintendent 

Manager 

Superintendent 

Manager. 

Supei  intendent 

President 

President. 

I  rrigation  superintendent 

Manager 

Superintendent 

Manager 

Manager ...    

Manager 

Manager 

Manager 

President 

Manager 

Manager 


Man., n  Hewlett.. 
Elsie  W     Oliva.  .  . 

I,    P    Jensen 

1.    M     \\  atson 
Harold  H.  Hursh. 
Ralph  P.  Scheffer 


A    W     Li 


ung 


I  I    McCormick. 
C    H.  Jones 

II  S    Elliott 

Harry  C.  Parker 

•    has    A.  Revell 

1  forothy  Eyers 

Uel   Persson . 

I:    ll    Clarkson 

L    \     Bogy 

H,   M  .   MontgoriK  i  \ 

R.  L,  Barton 

.1     K    Sharpies 

I  >.   \\      Paul 

Frank  O.  Redfield... 

hla   M  .  Johnson 

I, nine  <  talloway  -  -  - 
H.  W.  Ernergy...  .. 
Mora  K.  Schroeder.. 
( '   ft .  EClingman    

Mary  E,   Harrach 

Mabel  J.  Thomp 


Keating. 

Hamilton. 

Boise 

Not  Us 

Huntington. 

Huson 

Austin. 

Grand  Jctn. 

Lov  elock. 

Ballantine. 

Logan . 

Bonanza. 

Bonanza 

Sidne. 

Chinook. 

Chinook. 

Chinook. 

Harlem. 

Zurich. 

Rupert. 

Burley 

flooding 

Roosevelt. 

Fallon 

Mitchell. 

Goring. 

Torrington. 

Bridgeport. 


I  ■   St  ephens  «  tgden 


Nelson    1).  Thorp. 
P   ' '.  Henshaw. 
John  K.  Olsen.  . 

James  W.  BU.in. 
Harry  Harrows.. 
i;    ,1    Srhwendim 

I      \    Baker 

E.  G.  Breeze 

i  '    L,  Hailey 

If     I'     Wangen.. 
Enos  D.  Martin. 
A    C.  Houghton., 
II,  D.  Galloway 
John  T.  White.. 

D.  D.  Harris 

G    P.  Ster.ing.__ 


Okanogan. 
Phoenix. 
Ephraim. 
Spring  (  'ity. 
Powell. 
Deaver. 
Stanfield 
Pa>  son . 

Fort    Shaw. 

Fairfield 

Hermiston 

Irrigon. 

Montrose 

St.  Anthonv. 

Ogden. 

Ellensbure 


t   B.  E.  Stoutemyer,  district  counsel,  Portland,  Oreg. 
»'  R.  J.  Coffey,  district  counsel,  Los  Angeles.  Calif. 


3  .1.  R.  Alexander,  district  counsel,  Salt  Lake  City,  Utah. 

4  W.  J-  Burke,  district  counsel.  Hillings,  Mont. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  BudL'el. 


Sallie  A.  B.  (Joe,  Editor, 
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Page  number  for  separate  issues 


No.         Month  Pages 

1.  January i:;i> 

2.  February 33-60 

3.  March 61-92 
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No.  Month  Pages 
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Page 


Agency  Valley  Dam,  parapet  wall  on..  106 

Airports  serving  Federal  reclamation  projects 280 

Alamo  River  crossmg,  construction  of  the 66 

Alien  registration  dead-line  December  26,  1940.  _       324 

Aliens,  compulsory  registration  of 27  I 

All-American  Canal  and  Gila  projects,  visitors 

to 233 

All-American  Canal  celebration __       314 

All-American  Canal,  construction  methods  and 

progress  on  the  Coachella  branch  of  the. .  :::;:> 

All-American  Canal,  power  drops  on 16 

All-American  Canal  project — temperature  con- 
trol   of    concrete    mixing    water    in    Imperial 

Valley 288 

All-Americans  in  Imperial  Valley :'.:;  I 

Altus  project,  Oklahoma,  name  changed  to Iti.'i 

American  Society  of  Agricultural  Engineers  con- 
venes in  Chicago,  December  2-6,  1940 344 

American  Society  of  Agricultural  Engineers  holds 

annual  meeting ^ 235 

American  Society  of  Civil  Engineers,  convention 

of . 245 

American   Society   of   Civil   Engineers,    Denver 

office  holds  open  house  for 247 

American   Society   of   Civil   Engineers,    Denver 

office  host  to,  July  24-27 189 

Annual  report  of  the  Secretary  of  the  Interior, 

fiscal  year  1939 60 

Antispeculation  law  succeeding  on  the  Owyhee 

project 165 

Appropriations    for     Bureau     of     Reclamation, 

fiscal  year  1941 August,  2d  cover  page 

Argentina,  irrigation  in 150 

Articles  on  irrigation  and  related  subjects.  87,  152,  286 
Assistant  to  the  Secretary  in  Charge  of  Land 
Utilization — new  office  created  in  Interior  De- 
partment         155 

2954.F/*i— 41 


Page 
Associated     Engineers    of    the     University     of 

Nevada  meet 154 

Associated    General    Contractors    of    America, 

meeting  of 58 

Auxiliary  works  on  reclamation  projects 206 


B 


Balcom,  R.  B.,  Combine  business  with  pleasure 

in  tree-planting  on  the  farm 54 

Balcom,  R.   B.,    The   recreational   development 

of  Lake  Minatare 129 

Banks,  F.  A.,  awarded  degree  of  Doctor  of  En- 
gineering        263 

Bannister,  L.  Ward,  National  Resources  Plan- 
ning Board,  how  it  should  be  constituted..  7 

Barbecue,  Southwestern  project 153 

Barrows,  Harlan  H.,  Water  conservation  possi- 
bilities on  the  Northern  Great  Plains.  _  8 

Beemer,  John  A.,  Construction  progress  at  Deer 

Creek  Dam 166 

Beiter,  Alfred  Florian,  Assistant  to  the  Secretary 

of  the  Interior 108 

Belle  Fourche  Dam,  improvements  to 115 

Belle  Fourche  power 114 

Bezold,  Goldie  L.,  Colorado-Big  Thompson  proj- 
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